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PREFACE 

The results of some clinical studies made upon a ^ries of 20 patients 
with hypophyseal disease observed before December of 1910 were at that time 
used as the basis of an address in the Harvey Lecture series before the New 
York Academy of Medicine. 

About an equal nimiber of cases have come imder observation during 
the succeeding nine months, so that it has become possible to fill in some 
obvious gaps in the original series with certain clinical types of which we 
then had no satisfactory examples. Consequently these additional case 
reports — ^recognizable by the fact that the dates of admission to the hospital 
read subsequent to the time of the address — ^have been used in this amplifi- 
cation of the original manuscript. Unfortimately, while acquiring its adoles- 
cence the manuscript has so far outgrown its clothes as to preclude the pos- 
sibility of its incorporation in the annual volume containing the year's lec- 
tures, where a fragment only of the text will have appeared. 

During the present year, moreover, studies in conjunction with Drs. 
Goetsch and Jacobson on the carbohydrate metabolism of patients with 
h3rpophyseal disease have reached a point at which they can be used as a 
further aid in the recognition of certain of the more obscure constitutional 
states consequent upon glandular insufficiency. The results of these studies, 
which have also been incorporated, serve to support the views advanced at 
the time of the lecture regarding h3rpopituitari6m and its relative frequency 
in many intracranial diseases. 

We are unquestionably approaching a stage in our knowledge when the 
classification or grouping of the cases, here employed as a provisional basis 
for clinical use, will no longer be necessary. However, it may temporarily 
serve others, as it has served us, and some one, it is to be hoped, will provide a 
more useful subdivision, if any subdivision at all is necessary. 

The rapid increase in the number of individuals suffering from grades of 
dyspituitarism which are observed and correctly diagnosed by physicians 
throughout the country convinces me more strongly than ever of the truth 
of the statement made some years ago, that there is every reason to believe 
that cases of clinically recognizable pituitary disease are at least as common 
as are cases of clinically recognizable thyroid disease. And despite the wide 
publicity among the profession of matters relating to dysthyroidism, it is 
unquestionable that in only a small proportion of the individuals afflicted 
with low grade functional disorders of the thyroid is the nature of the malady 
appreciated. How much more this is true of pituitary body disorders needs 
no comment. 

There are few subjects in medicine which promise a wider overlap 
upon the fields of many special workers than this one of hjrpophyseal 
disease. From the frequent direct implication of the optic nerves by the 
glandular enlargement the ophthalmologist has often been the first to recog- 
nize these maladies. The neurologist's interest was early aroused through the 

ix 



X PREFACE 

pressure disturbances on the part of the encephalon, and will be reawakened 
in view of the possible relation of epilepsy to glandular insuflSciency. The 
gynaecological and genito-urinary clinics have long been frequented by the 
fat amenorrhoeics and impotent males with hypophyseal disease; and the 
studies of Erdheim and Stuname will give the scientific obstetrician reason 
for hypophyseal study for years to come. The experimental and morbid 
anatomist has been aroused to renewed interest in the ductless glands, par- 
ticularly from the standpoint of their interrelational activity. The import- 
ance of forcing a knowledge of these states upon the internist, and especially 
upon the pediatrician, is evident when we realize that except for the adult 
acromegalic conditions the manifestations of hypophyseal disease have been 
almost entirely overlooked; and now that organotherapy promises much for 
all cases of glandular insufficiency whether adult or infantile it will need no 
prodding to bring this about. Specialists whose activities are as divergent as 
are those of the actinographer and the physiological chemist are now called 
upon, not only to aid in matters of diagnosis, but it lies in their province to 
add materially to our fiui;her knowledge of the subject. To the general sur- 
geon duties now fall which a few years ago were entirely unanticipated — 
duties similar to those he has assumed in the case of such thyroid enlargements 
as are productive of pressure disturbances. And needless to say, to the 
operating specialist in maladies of the nose and throat the subject is of prime 
importance, not only because the hypophysis itself abuts upon his preserves, 
but for the special reason that there exists a pharyngeal organ which may 
possibly be a not infrequent seat of disease and which may possess some 
physiological properties of importance to the organism. 

In presenting the original lecture at the invitation of the Harvey 
Society imder my own name, I felt that I was acting merely as the spokes- 
man for my several assistants and co-workers in the Johns Hopkins Hospital 
and Hunterian Laboratory, especially Drs. S. J. Crowe, John Homans, Emil 
Goetsch, Walter E. Dandy and Conrad Jacobson. Such investigations as have 
been undertaken require the mutual industry of a group of workers. The 
task is not for an individual, and without cooperative devotion to the prob- 
lems concerned it would have been impossible to have made even our little 
progress toward a better understanding of the function of the hypophysis 
in health and disease. 

I wish to express my deep obligation to Professor Halsted, in whose 
Surgical Service at the Johns Hopkins Hospital the clinical studies have been 
made; to Professor Welch and his associates of the Pathological Department 
for their generosity in giving my assistants and myself the privilege of mak- 
ing our own first-hand studies of the fatal cases; to Dr. F. H. Baetjer, the 
Actinographer of the hospital, and his assistants. Dr. Boardman and Dr. 
Waters, for their cordial collaboration. I am indebted to Mr. Louis S. Brown 
of the Massachusetts General Hospital for a number of the microphoto- 
graphs which accompany the text. To Miss Mary Brinkley, my secretary, 
I wish likewise to add here my acknowledgment of gratitude. 

Baltimore, September 15, 1911. 
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INTRODUCTION 

From various sources in recent years new facts have been unearthed 
both in clinic and laboratory which have thrown light on many heretofore 
obscure activities of the pituitary gland. As the archaeologist is enabled to 
construct an historical background through the fortunate discovery of a few 
telling fragments, so may the physiologist venture to build up at least a 
provisional working hypothesis on the basis of a few suggestive findings. 

Needless to say, in either case such a background can at first be but 
roughly indicated. As is true of the painter's canvas, preliminary studies 
must be made, patiently worked over, and altered from time to time, possibly 
even in their fundamental arrangement, if the superimposed details are ulti- 
mately to furnish a satisfying sense of proportion. 

Certain indelible lines which determine the final disposition of the back- 
ground for our present subject were long since drawn in. Thus the exist- 
ence of what we now speak of as an internal secretion was perhaps first 
experimentally demonstrated by Berthold's studies in 1849 on transplanta- 
tion of the cock's testis. The idea was given a further impulse by Bernard's 
classical investigations on hepatic function showing the existence of a secretion 
interne (glycogen) in addition to the known secretion externe (bile). In the 
same year (1855) appeared Addison's immortal monograph attributing a 
definite clinical syndrome to a destructive process of disease of the suprarenal 
capsules.* The relation of glands of internal secretion to disease being 
proven, Brown-S^quard's inestimable service (1869) in introducing the idea 
of organotherapy came in its natural sequence. The way was thus prepared 
for the concerted action of experimentalists, pathologists and clinicians, 
whose brilliant series of studies in the later years of the century resulted in 
placing our knowledge of the disorders of the thyroid gland and their effec- 
tive treatment almost on its present plane. 

The other glands have notably lagged behind, with the pituitary body 
at the tail of the procession. For though this structure was added to the 
group of so-called ductless glands by Liegeois some fifty years ago, its inacces- 
sibility has been sufficient to discourage investigation even were there no other 

* To be sure, Graves and Basedow had preceded Addison in describing a malady 
which we now attribute to a functional disturbance of one of the glands of internal secre- 
t tion, but it was not until long afterward that the full significance of the rdle played by the 
enlarged thjnroid in the symptom-complex of exophthalmic goitre was fully appreciated. 

1 



2 PITUITARY BODY DISORDERS 

difficulties to be confroQted. One important principle, however, underlying the 
whole subject of ductless gland disorders, namely that lesions of one gland 
affect the structure and function of others, was the outcome of studies made 
by Rogowitsch*" on alterations in the hypophysis due to thyroid extirpation. 
To this we shall return in the attempt which will be made to sketch in 
certain faint outlines which may serve temporarily to piece tc^ether a num- 
ber of clinical states which on the basis of experimental investigations are 
seemingly due to disorders of hypophyseal functions. Let us first of all 
brieSy see what are the more important facts that have been acquired 
in the laboratory." 

ANATOMY OF THE HYPOPHYSIS 

Morphol(^y. — The gland, varying somewhat in its configuration, is pres- 
ent in all vertebrates (Fig. 1). As shown first by Rathke (1838)"^ and elu- 
cidated by Mihalkowlcs (1875)"* it arises from an epithelial (ectodermic 



Fio. 1. — Plluit»ry glknd (nstunJ six) otmiui eompaied wilh that of th* common "humpbacked " whkLa 
(meffapl«ra boapea). 

rather than entodermic) pouch which buds off from the roof of the bucco- 
pharyngeal cavity (stomodseum). This pouch meets and partly envelops a 
corresponding prolongation (infundibular) from the adjoining base of the 
Ulterior cerebral vesicle, the tip of which becomes thickened into the infun- 
dibular body (neurohypophysis, or pars nervosa). By the subsequent forma- 
tion of the sphenoidal bone the lumen of practically all of Rathke's divertic- 
uliun except its tip becomes obliterated. This unobliterated tip of the pouch 
comes to enfold the infundibular body as a ball is held in a catcher's mitten. 

* Ae tbia lecture was primarily int«ndecl for those more especially interested in clinicat 
problema and who supposedly were less familiar with the anatomical and physiological 
data upon wlucb its conceptions were based, it seemed advisable to assemble certain facta, 
the lehearsal of which may be tiresomel}^ unnecessary for the laboratory woriieta who have 
more closely followed the progress of their acquirement. 



ANATOMY OF THE HYPOPHYSIS 3 

The external epithelial surface of this mitten thickens so that it resem- 
bles more the proportions of a boxing-glove, the palmar surface of which 
adheres to the infundibular ball. Hence, when by surgical manipulations 
the infundibular ball is dislocated from its bed, the line of cleavage occurs at 
the situation of the cavity or cleft which represents the limien of the original 
pouch and which serves to separate the purely epithelial anterior lobe from 
the posterior lobe, consisting of the infundibular body and its adherent epithe- 
lial investment, or pars intermedia. In the canine gland the two lobes can 
be readily separated by operative manipulations. 

The neurohypophysis itself is connected with the tuber cinereum by a 
stalk which varies in length in different species and which contains the 
infundibular recess of the third ventricle. In some species this recess projects 
far into the pars nervosa itself and there bifurcates widely. Hence in some 
of the lower vertebrates the posterior or infundibular lobe appears to be a 
true glandular organ— a "brain gland" — retaining its connection with the 
ventricular cavity. The ventricle, as we shall see, apparently represents 
the outlet for the posterior lobe secretion. 

This combined neuro-epithelial structure becomes enveloped in an ad- 
herent dural capsule and occupies the sella turcica. The dural capsule in man 
has an upper diaphragni which stretches from the four clinoid processes and 
is perforated for the passage of the infundibular stalk. It is capable of dis- 
tention upward imder the diaphragm and laterally toward the cavernous 
sinuses; but any considerable enlargement antero-posteriorly can take place 
only with deformation of the bony sella itself. 

Histology.* — The anterior lobe (pars anterior: pituitary gland 
proper) is made up of columns of cells surrounded by large sinusoidal 
spaces into which the numerous arterioles entering the gland promptly break 
up. The cells themselves, as first shown by Flesch and Lothringer, are of 
two fundamentally different types, styled, depending upon their staining 
affinities, chromophiles and chromophobes (neutrophilic cells). The chro- 
mophilic cells (subdivided by Schonemann into (1) eosinophilic or acidophilic 
and (2) cyanophilic or basophilic cells) contain granules which appear more 
abundant (Studnicka) on the side of the cells adjoining the blood sinuses, 
giving the characteristic appearance of a gland of internal secretion. Edin- 
ger,** however, has recently claimed that there is actually an interposed lymph 
space between the cells and the sinusoid space. 

The three types of cells vary greatly in different parts of the gland in 
their relative number and disposition. The acidophiles are as a rule more 
abundant in the centre of the gland, where they tend to line the sinuses; 
the basophiles occupy the periphery. Hence the centre of the "normal" 
stained anterior lobe is more strongly eosinophilic than the outer portions. 
So many changes occur, however, in different physiological (not to mention 
pathological) states that it is often difficult to say whether the deviations 
shown by a given pars anterior are actually abnormal. Striking and charac- 
teristic rearrangements of the cells occur normally in certain states — in 
pregnancy, for example — ^and in conditions of supposed compensatory hyper- 



*An excellent presentation of the results of a thorou^ study of the comparative 
histology of the gland has recently been made by Frederick Tilney .*^ 



4 PITUITARY BODY DISORDERS 

plasia induced by partial extirpations equally characteristic changes in the 
histological picture (cf. frontispiece) may be brought about. 

It is a much-mooted question whether these cells with different staining 
affinities actually represent different types (Scaffidi, Gemelli, Erdheim, et al.) 
or merely different stages of activity of the same type of cell (Saint-R6my, 
Pirrone, Thaon, Guerrini, Launois, Joris, el al.). Arguments might be ad- 
vanced for both sides. Benda in particular is inclined to the view of func- 
tional unicellularity. He regards the granular eosinophilic cells as those 
chained with secretion, and claims that they are numerically increased in 
acromegaly. Erdheim presents a strong case for the opposing side. He has 
pointed out" that adenoma-like formations or clusters of cells of each of the 
three cellular types are often seen in the pars anterior, an adenoma of eosino- 
phile elements being characteristic of acromegaly. 

The posterior lobe comprises the pars nervosa (infundibular 
body; neurohypophysis) and its epithelial investment (pars intermedia of 
Herring). The investing epithelium, composed largely of neu- 



trophilic elements, covers the greater part of the pars nervosa with a thin 
epithelial veneer (Fig. 2), which thickens into a mass of cells at the anterior 
part of the stalk. Here a fusion takes place between pars intermedia and pars 
anterior, the cells being of a transition type, the cleft no longer serving to 
separate them. Under certain conditions of activity the pars intermedia 
cells multiply and tend to form acini (Figs. 3 and 4) containing a faintly acid- 
staining colloidal substance, which under certain conditions appears (Cush- 
ii^ and Goetsch)" to discharge into the pars nervosa. At other times, 
notably in conditions of stasis, this "colloid" accumulates into cystic acini of 
varying size, and, becoming inspissated, acquires basic-staining properties. 
There have been many differences of opinion concerning the nature of this 
substance. It has been regarded as a product of cellular degeneration (Benda, 
Gemelli) and as a phylogenetic trace of a former external secretion (Erdheim). 
The pars nervosa consists of a meshwork of loosely placed neu- 
roglia (cf. Fig. 255} whose fibres radiate toward the infundibulum. In view of 
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the recognized physiological activity of extracts of this portion of the gland, 
its indifferent histological appearance has been the source of comment by 
many. However, between the fibres there appear to be spaces which under 
special circumstances contain faintly acid-staining, hyalin-like bo<iies which 
seem to arise either as a form of secretion from the cells of the pars inter- 
media or as an actual metamorphosis of migrating epithelial cells (Fig. 4). 

Methods of Secretion.^As stated, the histological appearances of the 
vascular pars anterior suggest a typical gland of internal secretion discharg- 
ing a stainable colloidal substance (Thaon)^" directly into the blood stream. 
It is otherwise with 
the posterior lobe, 
which is compara- 
tively non- vascular 
and in the neurogliar 
meshes of which ex- 
ceedingly soluble 
colloidal or hyaline 
bodies' are readily 
seen under suitable 
methods of fi.xation. 
These bodies were 
first thoroughly de- 
scribed by Herring 
(1908),"" who ex- 
pressed the opinion, 
based on histological 
studies, that they 
represented the prod- 
ucts of secretory 
activity. In the nor- 
mal animal they give 
an appearance of as- 
sembling near the tip 
of the infundibular 
cavity, into which 
they seem to dis- 
charge (Figs. 3 and 
5). Herring's views 

have been sustained . Fio. S.— Enlargemeat of squKted STea, in Fit. 3. Sboviog upper end 

and amplified by I m^of'^heSrilt ^Idi'm!'*' pJ^raaol^oV" AL)'™p^™Md b^c™it'"rom 
some experimental "'™"'"«'" "^ "«" nervom conlBimng oolloid maMCH. 

studies by Gushing and Goefsch," who have claimed that the cerebrospinal 
fluid actually contains a substance with the properties of extracts of the 
posterior lobe itself. 

This possibility that the posterior lobe discharges into the cerebro- 
spinal fluid — an external secretion, therefore, in a certain sense — is a matter of 
such importance that much will be made of it in topics to be considered later 
on. Upon this view, some unexplained matters concerning the nature of the 
colloid follicles of para intermedia are more easily understood. The pars 
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intermedia cells are capable of fonnii^ acini (Fig. 4) which discharge a semi- 
fluid, soluble product into the spaces of the pars nervosa, many pars inter- 
media cells actually wandering into the tissue spaces. Under certain con- 
ditions of stasis, or glandular involution, this secretory product becomes 
encysted, inspissated and insoluble, just as in'the case of the involutional 
colloid transformation which Marine has described for the thyroid acini. 

Accessory Glandules. — As might be anticipated from the method of 
development of the pituitary body, cell inclusions may persist anywhere 
between the infundibulum and the pharynx, owing to an incomplete invo- 
lution of Rathke's pouch. Indeed, an intact strand of tissue representing 
the original pharyngeal diverticulum— the so-called canalis craniopharyngeus 



— is normal for some of the lower vertebrates, and more or less complete 
traces of such a structure, with a central perforation in the sphenoidal floor, 
sometimes persist even in adult man. 

In the tract of this canal and situated in the pharyngeal mucosa, a small 
epithelial body was found by Erdheim" (1904) and called the Rackendach- 
hypophyse. Later studies by Arai'" (1907), by Civalleri" (1908), and more 
particularly by Haberfeld'" (1909), have confirmed Erdheim's discovery. 
In a systematic study of a series of 51 human subjects of all ages Haberfeld 
found with regularity a small glandular strand, varying from 1 to 7 mm. in 
length, situated in the mucous membrane just behind the alae of the vomer. 
This h? designated the "Hypophysis pharyngea." 



HYPOPHYSEAL PHYSIOLOGY 7 

We observed as a more or less constant anatomical feature of the canine 
and feline sellar floor a small centrally placed pit, and between the layers of 
the hypophyseal envelope of dura which fits into this depression Dandy and 
Goetsch*^ (1911) found another epithelial rest, called by them the para- 
hypophysis. This vestigial structure, composed of a cluster of chrom- 
ophobe cells, can almost always be demonstrated by serial sections, at least 
in the dog. Arai had previously noted the presence of the same or a simi- 
lar body in a single case. 

There exists, therefore, in some animals a cell inclusion which is a relic 
of the upper end of the obUterated pouch (Rathke), just as in man the "Rach- 
endachhypophyse" is a relic of its pharyngeal end. Both structures possibly 
possess some physiological significance. Naturally, as Erdheim^* has pointed 
out, a neoplasm may be expected, according to the theory of Cohnheim, to 
occasionally take its origin from such an anlage. 

Circulation. — The hypophysis is so placed as to have a most liberal 
blood supply — the very hub of the rete mirabile of the early anatomists, 
dubiously enough, the anterior lobe of buccal origin receives its supply from 
a number of small arterioles which pass down the infundibular stalk, whereas 
the posterior or infundibular lobe is nourished by a single artery which enters 
from below and behind. On developmental grounds one would expect the 
reverse arrangement. A certain portion of the pars intermedia alone receives 
a collateral circulation from both sources. The parahypophysis has its indi- 
vidual blood supply (Dandy and Goetsch'-). 

Sympathetic nerve fibres have been demonstrated (Dandy) pass- 
ing along these vessels to the gland — an important matter, as we shall see. 
Indeed, its extraordinarily well protected position, 
its presence in all vertebrates and persistence 
throughout life, its remarkably disposed and 
abundant blood supply, would of themselves be 
enough tostamp the hypophysis as an organ of 
vital importance. 

HYPOPHYSEAL PHYSIOLOGY 

The ancient view that the gland elaborated a secretion for the lubrica- 
tion of the nasal cavities was superseded in the past century, under the in- 
fluence of comparative embryology and the doctrines of evolution, by the 
still more erroneous conception that it was merely a vestigial relic, certainly 
of no great importance to the economy at least of the higher animals."" After 

* It is no more than just to recall the opinions of earlier physiologists, some of which 
prove to be near truths. It was the Gralenic and Vesalian view that the gland secreted a 
mucous substance (pituita) which entered the nose — this it may actually do under certain 
conditions of disease. 

Vieussens, Sylvius and others considered that it was concerned in forming the cere- 
brospinal fluid — it at least adds something to this fluid. 

Richard Lower in a remarkable tract (Dissertatio de Origine Catarrhi, 1672) was the 
first to experimentally disprove the Galenic doctrine. "For whatever Serum is separated 
into the ventricles of the brain and tissues out of them through the Infundibulum to the 
Glandula pituitaria distills not upon the Palate but is poured again into the blood and 
mixed with it." 

Magendie regarded it as akin to a lymph gland which collected the cerebral lymph 
and pass^ it into the circulation — its pars anterior does discharge its elaborated products 
into the circulation, and the pars nervosa apparently contains certain intemeurogliar 
spaces resembling lymph channels 
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the publication of Marie's lat«r papers (1888-89) in which the anomalies of 
growth characterizing acromegaly were shown to be associated with & 
pituitary tumor or hypertrophy, there was a widespread awakening of 
interest in the gland, leading to the discoveries to be enumerated. 

I. By Injection of Extracts. — (a) Acute Effeds. It was shown that 
intravenous injections of extracts of the whole gland even when boiled causes 
a long-continued rise in blood pressure due to the combined action of periph- 
eral vascular constriction and augmentation in the force of the heart- 
beat (Oliver and Schafer,™ 1895); 
that this property is confined to 
extracts of the infundibular lobe, 
primary injections of which slow 
and strengthen the pulse (Howell,'" 
1898); that there may be a slight 
inaugural primary fall, probably due 
to a double substance, pressor and 
depressor, the latter being soluble 
in alcohol (Schafer and Vincent, "* 
1899). With large doses the de- 
pressor effect may be so marked as 
to mask the usual subsequent rise, 
which some (Silvestrini'") have 
failed to obtain." The renal ves- 
sels appear to be exempt from 
the peripheral vascular constriction 
which causes the pressor response. 
On the contrary, the renal arteries 
dilate, and after a latent period of 
constriction (Hallion and Carrion,"' 
1907) marked diuresis occurs (Mag- 
nus and Schafer'", 1901), due to a 
specific stimulation of the renal 
epithelium (Schafer and Herring,*** 
F.O, 6. Up of iniundibuiw c.viiy in ,i,e J™. 190*>)- The peripheral vascular con- 
tta "bSfKing'ep^Sy^a'^'io 'hS"™nui"k' ""vj^ strictiou wlucli causcs the pressor re- 
fiobuieiofTiyoiininpMteriofrc.be (righi) wreami'ng sponsc deponds more upou a direct 

low»rd infundibular Mvity, (M.«, 190 diums.) ' , j.. i ii ^i. 

action on the vessel walls than 
upon an excitation through the va'^omotor centres (Salvioli and Carraro,"' 
1907). 

As a natural outcome of the knowledge of the action of the extract on 
the muscle coats of the arteries, it was observed that it produced uterine 
(Dale," 1900) as well as vesical and intestinal contractions (Bell and Hick," 
1909; Dale," 1909; Frankl-Hochwart and Frohlich," 1910) and that it would 

• There is unquewtionably great inilividual variation in theac blood pressure responses 
to an eciual dosaRe of extrart for (iifferent animals ot the same species. Furthermore, as 
was shown by Howell, the responses become hfis and less pronounced with each repeated 
inje<>lion. Hamburger'" (1910) and Lewis, Miller and Malthews'" (1911) have shown, 
contrary to the experience of earlier invest iKatora, that the pars anterior and pars intermedia 
also contain a pressor and depressor substance «ivin(; responses similar to, thou^ less 
pronounced, except for the depressor effect, than (hose in the pars nervosa. 
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dilate the pupils of the isolated frog's eye (Cramer,"* 1908); also that the 
serum of animals which have received intravenous injections possesses slight 
mydriatic properties (Franchini,*® 1910). Furthermore, injections of the 
extract lower the assimilation limit for carbohydrates and cause glycogen- 
olysis (Borchardt", 1908; Goetsch, Gushing and Jacobson/°° 1911). 

Hence the reactions of posterior lobe extract (infundibuUn) bear a close 
resemblance to those of extracts of the adrenal medulla,* diflfering from them 
in the primary depressor and longer pressor response of the general circula- 
tion; in the slowing of the pulse after atropin or section of the vagi; in the 
constriction of the coronary and dilatation of the renal vessels, adrenalin 
having an opposite effect (Pal,^^ 1909) ; in the production of diuresis from a 
specific action on the renal epithelium; and in their direct action on the 
involuntary muscles rather than on the sympathetic nerve endings (Dale,* 
1909). The direct effects of *'pituitin" (Parke, Davis and Co.) on the isolated 
intestine have been studied by Bayer and Peter*' (1911). They call attention 
to a primary inhibition and subsequent augmentation of peristalsis with in- 
crease in tonus which they attribute to an excitation of the plexus of 
Auerbach. 

It has recently been shown (Ott,^*^ 1910; Schafer and Mackenzie,^^^ 
1911) that posterior lobe extracts contain a powerful galactogogue substance 
— ^more powerful than that possessed by corpus luteum extracts. 

The presence of the active principle in the cerebrospinal fluid has been 
claimed (Gushing and Goetsch,^** 1910) on the basis that corresponding physi- 
ological reactions may be obtained by the injection of slightly concentrated 
fluids of both man and animals. The anterior lobe is, relatively speaking, 
inactive, such reactions as occur with its extracts being attributable to 
traces of pars intermedia in the preparations. 

The view advanced by de Gyon,*^^" that the hypophysis, serving as an 
auto-regulator of the intracranial circulation, is called into activity by me- 
chanical stimuli, has not been supported by others. As we shall see, however, 
it is quite probable that mechanical influences, such as cerebrospinal fluid 
stasis, may serve to activate the gland, either by direct pressure or by ex- 
citation of its nerve supply, so that with this interpretation some of de Cyon's 
hypotheses may become more generally accepted. 

(b) Chronic Effects. — Repeated subcutaneous injections of sterile 
extracts or emulsions of the whole gland or of the posterior lobe alone given 
subcutaneously are apt to lead to emaciation (Fodera and Pittau,*^ 1909); 
(Growe, Gushing and Homans,*' 1910), indicating a stimulus to metabolic 
processes — a condition, as we shall see, the reverse of that effected by partial 
extirpation leading to states of insuflSciency (Fig. 6). Extreme hepatic degen- 
erations with cellular necrosis are often seen in animals subjected to oft- 

* The similarity of the reactions of adrenalin and posterior lobe extract and the fact 
that they are both presumably present in the blood stream should make pause those who 
are accustomed to attribute to adrenalin alone the presence in the blood of a substance 
which has pressor qualities and which acts on unstripped muscle fibre. It is of interest 
that J. M. O'Connor (Ueber Adrenalinbestimmung im Blutes. Munchen. med. Wchnschr.^ 
1911, Iviii, p. 1433) has noted that the action of blood serum is greater on the rabbit's 
uterus than is the action of an epinephrin solution of the same concentration: and further, 
that while epinephrin inhibits the mtestine, blood serum containing an equal amount of 
this substance stimulates it. He suggests that some other substance with similar properties 
must be present. In all likelihood it may prove to be infundibulin. 
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repeated injections of posterior lobe extract (Carraro," 1908). In our experi- 
ence corresponding injections of pars anterior extracts lead to no especial 
changeB— an argument which indirectly favors the view that acromegaly, 
for example, is due to some perversion of secretion rather than merely to 
an excess of the normal secretion. 

C^aselli" (1900) noted no effect on growth after long continued injections 
of whole gland glycerine extract*. Others (Corletti," 1907; Sandri,=" 1909; 
Etienne and Parisot," 1908) have noted retardation of skeletal growth with 
epiphyseal changes. In all likelihood these are posterior lobe effects. Ath- 
eromatous changes in the aorta similar to those ascribed to frequent injections 
of adrenalin have been described (Baduel," 1908). Certain changes take place, 
furthermore, in all of the ductless glands, 
one of the most notable, observed by 
R^non and Delille in rabbits, being simi- 
lar apparently to the cellular desqua- 
mation and hyperplasia which we have 
observed in the canine thyroid after total 
extirpation of the hypophysis (Fig. 7). 



II, By Ingestion of Extracts. — Feeding the gland over long periods of 
time is a laborious and uncertain performance. It has been supposed not to 
influence growth in any positive manner, though in some cases it has seemed 
to retard it (Caselli," 1900.) Naturally, to simulate in any striking way the 
effects of hyperpituitarism, the experiment must be carried out in young ani- 
mals, with controls preferably from the same litter. Sandri's experiments"- 
(1909) in this direction, on feeding young rats with bovine anterior lobe, 
were quite negative, whereas posterior lobe feeding arrested development — ■ 
an effect attributed to the toxicity of the active principle. In Schafer's 
similar experiments,"* on the other hand, the average measurements of the 
animals in whose food powdered whole gland was mixed exceeded those of 
I he controls 
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Oui results (Goetsch and Gushing, unpublished) with the canine have 
been largely negative. Of a litter of three puppies a few weeks old, one, 
the largest, was partially hypophysectomized, one was fed daily over a period 
of nearly nine months with powdered extract of the whole gland in 3-grain 
doses: the third and smallest was kept as a control. The control finally 
exceeded the fed animal in height, the latter showing no changes which could 
be ascribed to the opotherapy. The hypophysectomized animal remained 
undersized but outweighed the others, owing to an early acquired obesity. 

It is possible that the administration of anterior lobe alone may be essen- 
tial to the success of such an experiment, inasmuch as posterior lobe extracts 
appear so definitely to break down rather than to build up tissue. 

III. By Qlandular Transplantations. — As in the case of the thyroid so 
with the hypophysis, futile attempts have been made to simulate the chronic 
clinical states due to increased functional activity by glandular implantation. 
When one of the ductless glands is suflSciently active for the animal's 
needs, it i^ probable that another gland of the same sort from another animal 
of the same species will undergo absorption after implantation and will appear 
to remain functionally active only for so long a time as may be required for 
the tissues of the host to absorb the products of secretion which it may pre- 
viously have contained. The effects, therefore, of such an implantation are 
merely comparable to the slow subcutaneous administration of an equal 
amount of glandular extract. 

On the principle formulated by W. S. Halsted"* and based on his parathy- 
roid studies, an existing "physiological deficit" is one of the essentials for a suc- 
cessful organo-transplantation. Thus, Crowe, Gushing and Homans observed^* 
that the life of animals after a total hypophysectomy could be prolonged by 
the inunediate reimplantation into the cerebral cortex of the excised gland, 
the transplant showing histological evidences of viability for at least a month. 

Apparently in the absence of such a previously established deficit, gland- 
ular transplants will not remain viable. Glairmont and Ehrlich,*^ for example, 
found that isotransplants into the spleen became completely absorbed. 
Schafer^^* likewise was unsuccessful in establishing permanent gi*afts, though 
the hosts showed a temporary diuresis "due to absorption of the diuretic sub- 
stance which the transplanted pituitary contained, or perhaps to a temporary 
functioning of the implanted organ preceding this degeneration." In Exner's^^ 
experiments on rats transplantations were made of several glands taken 
from young animals, and the hosts appeared to show for a short period an 
increase in growth and weight, compared with control animals. Here, also, 
this was probably the result of slow absorption of the secretory products 
which the implanted glands already contained. However, the results of 
these various transplantation experiments suggest some therapeutic possi- 
bilities for this method, inasmuch as the slow absorption of the secretion 
which the transplanted organs contain may be an effective means of admin- 
istering the active principle, and at least will be comparable with the sub- 
cutaneous injection of the crushed gland; and in case the host is actually 
suffering from a physiological deficiency it is not impossible that fragments 
of glandular tissue may survive and remain permanently active (cf . p. 320) . 

Thus the clinical manifestations of overgrowth presumably due either to 
an oversecretion or to a perversion of glandular activity have not been conclu- 
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sively reproduced either by repeated injections of extracts, by the continued 
ingestion of glandular substance, or by isotransplantations. 

IV. By Extirpation Methods. — Inasmuch as Marie and Marienesco had 
been led to believe that the syndrome acromegaly was due to hjrpophyseal 
insufficiency, attempts to reproduce conditions of skeletal overgrowth by 
glandular extirpation were made at many hands by various operative methods 
of approach (intra- and extracranial) on various species (dog, cat, frog, 
chicken, rabbit, tortoise) and by diverse methods of mutilating the gland 
(curette, cautery, acids).* We now understand why these attempts signally 
failed. However, during the progress of the experiments it was observed by 
some (Vassale and Sacchi : Paulesco) that complete removal or destruction 
of the gland led, in the course of a few days, to a peculiar train of symptoms 
(cachexia hypophyseopriva) with tremors, fibrillary twitching, arching of the 
back, insensitiveness, slow pulse and respiration, a terminal abrupt fall in 
body temperature, and apathy passing into coma and death. 

Though there have been many opponents to the view suggested by these 
findings, that at least a viable fragment of the gland is essential to the long 
maintenance of Ufe, the studies of Paulesco^^'' (1906) of a long series of ani- 
mals operated upon by a perfected method, corroborated by postmortem serial 
sections of the infundibular region, would seem to establish the fact beyond 
peradventure. The onset of the acute symptoms was shown to depend on 
the loss of the anterior rather than on the loss of the posterior lobe. 

Paulesco's main contentions were fully supported by subsequent studies 
in the Hunterian Laboratory by Reford, Crowe, Gushing, Romans and 
Goetschf. In the course of their experiments, which have comprised more 
than 200 hypophysectomies, it was observed^^ that puppies survived a total 
extirpation longer than did adults (adults 3 to 5 days, puppies 10 to 30 days), 
possibly due to the greater functional adaptability in early life of some acces- 
sory glandule such as the Rachendachhypophyse of Erdheim or the dural 
parahypophysis of Goetsch and Dandy. It was found^* that life could be 
prolonged (spared?) by an immediate transplantation of the removed gland; 
that in all recovered cases, in agreement with Paulesco, a viable fragment of 
anterior lobe was invariably present, though not always visible to the naked 
eye; that animals with a remaining fragment of pars anterior temporarily 
insufficient to support life could be tided over a period of threatened cachexia 
hypophyseopriva by subcutaneous injections or by the ingestion of anterior 
lobe extract; and that removal of the posterior lobe alone led to no definitely 
recognizable symptoms, it being fully realized that a fragment of pars inter- 
media was inevitably left adherent to the stalk even in the most complete 
total extirpations. 

*Thc«e researches have been fully reviewed by Paulesco'^'' and by Crowe, Gushing 
and Homans.*' 

tAschner,* it must be confessed, has opposed the view of essentiality of the gland to 
life. He is inclined to attribute the fatalities to some injury of hypothetical nerve centres 
of the infundibular region. As Biedl points out, the operative method Aschner employed 
is open to criticism, and the same objection may be raised in the case of Gemelu's ex- 
periments.®' 

This criticism also holds for the experiments recently reported by Handelsmann and 
Horsley."* The early fatalities in practically all of their total extirpations they attribute 
to shock, haemorrhage, infection or oedema cerebri — complications from which our canine 
series has been almost exempt and which could easily obscure symptoms of apituitarism. 
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Contrary to Paulesco, mere separation of the hypophyseal stalk, dis- 
connecting the gland from the infundibular attachment, was not found to be 
necessarily fatal, for under these circumstances, though the circulation of the 
pars anterior is largely cut off, sufficient circulation may persist to keep viable 
enough of the structure to maintain life, and fragments of functionating 
pars intermedia necessarily remain. These animals behave like those experi- 
mentally deprived of the posterior and a part of the anterior lobe. 

Experimental Hypopituitarism. — Of more interest and importance than 
the acute conditions mentioned above were the constitutional disturbances 
observed in animals which had recovered after partial hypophysectomies — 
disturbances which simulate some of the clinical syndromes observed in man,* 
those which deserve chief note being a widespread adiposity, nutritional 
changes in the skin and its appendages, disturbance of carbohydrate metabo- 
lism, of body temperature, of growth and of renal secretion. Sexual Inactivity 



or actual atrophy of the reproductive glands was observed; and indeed 
modifications in most of the other ductless glands proved to be histologically 
demonstrable. 

Some of these experimentally acquired manifestations of hypopituitar- 
ism may justify a more detailed discussion, for many of them, as will be seen, 
occur in the clinical states to be described; and it was these findings 
that gave the first experimental proof that certain 
heretofore recognized clinical syndromes are a 

•In our earlier paper (Crowe. Ciwhing and Honians, May 1910) too ^reat strfsa, we 
tear, was laid upon the anterior lobe ileficiency as the oliief agent in producing all of tliese 
manifestations. The later studies (Goetsch, Cuahing and Jacobson, June 1911) on car- 
bohydrate tolerance have brought the effects of iwsterior lobe deficiency into greater 
promineace. 
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consequence of lessened glandular activity. Both 
Btedl and Aschner have since noted corresponding post-operative constitu- 
tional disturbances. 

Cutaneous Changes and Adiposity. — A number of animals in our 
first series {1908-1909),** having recovered after partial extirpations, were 
observed to grow very obese. In one instance an adult bitch, after frag- 
mentary anterior lobe removal combined with stalk division, nearly doubled 
her weight, and similar tendencies were shown by other individuals of the 
series, the majority of whom were adults (Figs. 8 and 9). Correspondingly 
striking examples, however, occurred in the second series (1909-1910)"*° in 
which puppies were the usual subjects (Figs. 10, 11 and 12). 

The deposition of fat proves to be widely distributed, not only in the 
subcutaneous tissues but in many of the oi^ans of the body, there being a 
special tendency toward a fatty 
change in the liver and in many 
of the ductless glands (adipositas 
universalis). The fat does not 
seem to be tender and no 
isolated lipomata have been 
observed. 

In a number of animals, 
particularly of the second series, 
peculiar bosjy, recurring cede- 
maa were observed — in the paws, 
over the face, in the submental 
region. There is often a defi- 
nite change in the skin, which 
seems dense, dry and less mov- 
able than is usual. The hEur be- 
comes bristly and tends to fall 
out in patches — changes not 
unlike thoseseen in experimental 
myxcedema ( hypothyroidism) . 
Disturbances op Boot 
Temperature. — With any con- 
siderable degree of hypophyseal 
f^^"- '"•-''"■ H»^,'b'i'^„?;:j[^^^,t.V°E'h«,%""''™'""'' deficiency a subnormal tem- 
perature is the rule. In states of 
cachexia hypophyseopriva the temperature becomes greatly lowered, and in 
fatal cases may fall abruptly durii^ the last twenty-four boiirs, often nearly 
to room temperature — as low as 18° or 20° C. in some cases." Under these 
circumstances it is possible to approximately restore the normal body tem- 
perature by applying external heat, but this has an unfavorable effect and 
appears to hasten the end. 

In the experimental states of chronic hypopituitarism the temperature 
ranges a degree or so below normal. In some animals in this state in whom 
symptoms of cachexia were threatened it was observed that the lowered 
temperature would be raised either by the ingestion or subcutaneous injec- 
tion of hypophyseal whole gland extract. Injections of extracts of other 
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ductless glands did not have a corresponding effect, nor did the hypophyseal 
extract in equal dosage elevate the temperature of a normal control animal. 
It was further found that a thermic reaction occurred only 
upon the injection of pars anterior preparations 
in cases of anterior lobe deficiency. This thermic response 
to injections of boiled anterior lobe extracts has been used, as we shall see, 
as a clinical test when states of anterior lobe deficiency are suspected (cf. 
Cases XII, XVII and XXXVI). 

With the lowering of temperature, the pulse rate and respira- 
tion are apt to be slowed and the blood pressure is often consider- 
ably lowered. 

Disturbances of Growth. — A suggestive retardation of development 
after an hypophysectomy was noted by Caselli" (1900), denied by Fried- 
mann"" (1902) and observed again by 
Fichera*' (1905) after his operations on 
chickens. In addition to the tendency 
to adiposity, a number of the puppies 
in our earlier (1908-1909) series failed 
to attain their expected stature after 
a partial hypophysectomy. 

In the faU of 1909 further studies 
directed toward this particular prob- 
lem were undertaken in the Hunterian 
Laboratory by Emil Goetsch. For 
example, three terrier puppies from the 
same litter were selected for a growth 
test. A, the largest of the three, was 
hypophysectomized, all but a fragment 
of the pars anterior being removed; B 
was fed daily upon whole gland extract; 
C, the smallest of tie three, was inten- 
tionally selected as the control. The 
hypophysectomized animal (A) out- 
stripped the others in weight, and, 

though lively, became very fat and ^ Fio. ll.— E»periinent»l hypopituiUri;m in a 
. ,^. -n ...» ^> 1 II ■ fi moothi old puppy — dull, (si, uudefaiied. 

pudgy (Figs. lOand 11). Theskulland mangy .nd «xu»[ly iufiialile. 

paws were noticeably small. Both B 

and C, however, rapidly outstripped A in length of limb and body; C, as 
stated above, finally exceeding B (the animal subjected to organotherapy) 
in all dimensions. 

Though the X-rays of the long bones of these animals showed, in the case 
of A, a certain amount of epiphyseal thickening and a tendency to delayed 
ossification, the changes were not particularly striking and the bones did not 
exhibit any such definite abnormalities as Klose and Vogt"* have described 
after thymectomy in the puppy — changes which suggest experimental 
rachitis. Aschner^ observed similar growth retardations in the partially 
hypophysectomized puppies in his series. 

Mental Changes. — We have observed a degree of mental dullnees, 
often with irritability, in a number of these animals. In the experiment 
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iQentioned above, it was sooq apparent that A, though inclined to play with 
his fellows, was handicapped not only on account of his ponderous size but 
also through deiictent mentality. Several times in the excitement of a rough 
and tumble play he had epileptic fits. Similar occurrences were observed in 
animals of other series. One partially hypophysectomized puppy was simple 
and foolish. These animals are often strikingly insensitive to pain stimuli. 
It seems quite probable that some of the psychic disturbances to be 
described in clinical hypopituitarism may be due in many cases to the glan- 
dular deficiency rather than to the 
possible pressure effects of a growth 
on the cerebrum itself. 

Alterations in Cahbohydratb 
Tolerance. — There has been much 
confusion not only in regard to the 
glycosurias related to ductless gland 
disorders in general, but more par- 
ticularly in regard to those of ence- 
phalic, and possibly of hypophyseal, 
origin. In our earher experiments, 
though the presence of sugar was oc- 
casionally observed in the urine after 
the canine hypophysectomies, not 
until the studies with Goetsch and 
Jacobson"" were directed specifically 
toward this matter was it found that 
a transient mellituria almost invaria- 
bly followed any procedure which led 
1« contusions of the hypophyseal 
stalk. This led us to believe at first 
that a condition of relative carbohy- 
drate intolerance would be demon- 
strable after partial extirpations, and 
a long series of tests were made, dis- 
closing, however, quite the opposite 
condition. 
fk.. i2.-E.p.rimenui hypopituit.ri.m In « ^^^^'^ **"« hypophysectomy a 

rioS;Tb,'^«hlii!'tfo''^h'^dfpoT^m.iX 3"- ^'"PO"'*^ spontaneous glycosuna 
nud and iDfkDiiie. would usually cnsuc, followed by a 

short period during which the assimi- 
lation limit was below normal. Subsequently the animals would gradually 
acquire such a tolerance for sugars that it often proved difficult to produce 
alimentary glycosuria with such amounts of glucose or cane sugar as could be 
retained when administered with a stomach tube. From these results it was 
natural to suppose that the operative manipulations had dislodged some glyco- 
genolytic substance into the circulation, occasioning the temporary glycosuria, 
and at the same time had checked the further elaboration of this substance, 
with the ultimate production of a state of over-tolerance for sugars. 

Having come to believe in the truth of Herring's su^estion that the 
posterior lobe discharges its secretion via the pars nervosa into the ventri- 
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cles, it was conjectured that the acquired carbohydrate tolerance in these 
animals bore some relation to the operative removal of this lobe. This was 
confirmed by Goetsch, who found that a subcutaneous or intravenous injec- 
tion of posterior lobe extract coincident with the administration of amounts 
of sugar below the established assimilation limit would cause a glycosuria. 
It was shown to be possible, after determining the post-operative assimila- 
tion limit, to give enough posterior lobe extract to produce mellituria with 
the same quantity of carbohydrate which had been established before the 
operation as the measure of the animal's normal tolerance. 

It had been observed by Borchardt (1908)" that injections of whole 
gland extract in rabbits would usually cause glycosuria, and though Fran- 
chini (1910)^ could not substantiate his findings, we can most emphatically 
do so with regard to infimdibulin. Intravenous injections in the rabbit of 
posterior lobe extracts in .05 gram doses or of 2 cc. of a 20 to 1 concentration 
of cerebrospinal fluid will almost without exception occasion hyperglycaemia 
and abundant glycosuria. 

During the course of our experiments it was noted that the animals 
deprived of the posterior lobe rapidly put on weight during the consecutive 
days of sugar feeding when the assimilation limit was being determined; 
and the same thing, it may be said, has been observed in the clinical cases, 
in the study of which we have made wide application of these findings. It 
may be added that later (unpublished) studies with Jacobson have shown 
that concentrated cerebrospinal fluid possesses the same sugar-tolerance 
lowering properties as posterior lobe extracts themselves. 

The following interpretations seem permissible: Normal posterior 
lobe activity is essential to effective carbohydrate 
metabolism. An intravenous injection of posterior 
lobe extract produces gly cogenolysis, and its con- 
tinued administration in excessive amounts leads to 
emaciation. A diminution of posterior lobe secretion 
occurring in certain conditions of hypopituitarism 
(whether experimentally produced or the result of disease) leads to an 
acquired high tolerance for sugars, with the resultant 
accumulation of fat. 

We shall see that the acquired degree or tolerance for sugars is not only 
of possible value from a diagnostic point of view as a measure of posterior 
lobe activity, but that it also offers a suggestive therapeutic lead for rational 
opotherapy. 

Urinary Secretion. — In view of the known diuretic effect of posterior 
lobe extracts, it might be anticipated that the removal of this part of the 
gland would diminish the urinary output. This, however, has not been ob- 
served in our experiments. A transient pol3ruria occurs in nearly all of the 
animals,^^ particularly after operations which have necessitated stalk manip- 
ulations, due presumably to the same influences which occasion the tempo- 
rary glycosuria — in other words, to the liberation of an excess of posterior lobe 
secretion. The polyuria and glycosuria, however, do not seemingly go hand in 
hand, for in many instances the former persists even when the tolerance for 
sugar has become abnormally high. Animals which, under pre-operative con- 
ditions, pass an average of 200 cc. often excrete from three to five times that 
2 
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amount — a veritable diabetes insipidus. A corresponding condition 
occurs, furthermore, in many of the clinical cases, as will be pointed out. 

Secondary Changes in Other Ductless Glands. — Experimental hy- 
pophyseal deficiency leads to polyglandular lesions — ^indeed, to a polyglan- 
dular syndrome, if one wishes to so designate it. In states of canine 
hypopituitarism, however, the physical examination of the other ductless 
glands during life is restricted largely to the evidences of testicular or ovarian 
activity or inactivity. Certain of the males in our 1908-1909 series, after 
partial posterior lobe extirpations showed manifestations of persistent 
sexual excitation — an observation which we as yet are unable to satisfactorily 
account for. 

On the other hand, the majority of the animals with more complete 
extirpation, particularly those which evidenced a tendency toward obesity, 
showed the reverse condition. Of the adults, the females— some of them 
kept under observation for nine months — never came in heat; the males were 
quite anaphrodisiac, a number of them ultimately acquiring a definite tes- 
ticular atrophy (Fig. 8). The puppies, both male and female, usually re- 
mained sexually infantile.* This has been confirmed by Biedl and by Aschner. 

Histological Studies of the organs in these states of experimental 
hypopituitarism served to show, what we have foimd to be true of primary 
hypophyseal disease in man, that in addition to the fatty changes which are 
particularly noticeable in the liver, more or less definite alterations occur 
throughout the whole ductless gland series. After some of his hypophysec- 
tomies an hypertrophy of the thyroid was observed by Caselli, and in our ex- 
perience the gland in the acute stage of the experimental lesion is often the seat 
of active hyperplasia (Fig. 7) and in the later stages is somewhat enlarged and 
colloidal. A persistent thymus is often demonstrable. The adrenal medulla 
is frequently hypertrophic, and the cells of the zona fasciculata often show an 
extreme fatty degeneration. The genital organs of the female puppies re- 
main infantile and the ovaries show but few forming Graafian vesicles; the 
testes of the male puppies likewise show the persistence of a preadolescent 
type of tubule and the Leydig cells appear to have undergone a lipoid meta- 
morphosis. Special studies by Goetsch have demonstrated the existence of 
alterations in the pancreatic islets and in the secretory cells immediately 
adjoining them. 

It appears, therefore, that in consequence of experimen- 
tally induced hypophyseal deficiency marked 
changes occur in the histological picture of many 
if not of all of the other ductless glands. It is, of 
course, well known that alterations occur in the reverse direction; for ex- 
ample, in the hypophysis after castration (Fichera,*^ Tandler,^" et aL) or thy- 
roidectomy (Rogowitsch,^*^ Herring,^^^ e/oZ.), especially in young animals; and 
we have observed definite changes in the posterior lobe after pancreatectomy. 
However, it may be said that the secondary alterations occurring in the duct- 
less gland series seem to be more pronounced when induced by a primary 



*lt is interesting that the male puppies who do not acquire their secondary sexual 
characteristics usually continue the infantile habit characteristic of both sexes of squattinK 
during micturition. "Leg lifting," according to breeders, is an expression of male ado- 
lescence. 
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hypophyseal lesion than after corresponding lesions of any other member 
of the series. 

Our first experiences, therefore, with hypo- 
p hy sec t omi z ed adult canines deprived of all but 
a fragment of the pars anterior disclosed a 
clinical syndrome with adiposity, increased 
sugar tolerance, lowered body temperature and 
reversive sexual changes as its chief features. 
Later experiences, with the production of cor- 
responding hypophyseal defects in puppies, dis- 
closed a similar syndrome, with ,a persistence 
of sexual infantilism and the additional factors 
of skeletal undergrowth and evident psychic 
disorders. The latter condition, as corroborated by Aschner and Biedl, 
corresponds, as we shall see, with the human iypus Frohlich: the former is 
the experimental counterpart of what will be recognized in man as an adult 
form of this syndrome — hypopituitarism originating before adolescence versus 
hypopituitarism originating subsequently. 

PATHOLOGY OF THE HYPOPHYSIS 

Aside from the recognition of an occasional gross lesion — gumma, tuber- 
culoma or neoplasm — postmortem studies have notoriously failed in the past 
to furnish any satisfactory interpretations of the diverse histological changes 
which the pituitary body obviously undergoes. The reasons are not far to 
seek. In the first place, the inaccessibility of the gland has so discouraged 
investigation that it has rarely been studied in a long series of autopsies with 
the motive of correlating its given cellular alterations with a specific group 
of maladies. It is necessarily altered by most of the conditions in themselves 
the cause of death — by infection, by trauma — and certainly in almost all 
diseases of the nervous system. Its appearance changes markedly at different 
ages and during critical physiological periods — ^in adolescence, during preg- 
nancy, at the climacteric, and probably in other states. As has been suggested, 
too, diseases primary in any other member of the ductless gland series lead 
to confusing secondary changes in the hypophysis itself; and the obvious 
need of investigating the various accessory glandules still further complicates 
the matter. 

Then again, there has been no uniformly established method of section- 
ing the gland so as to include its various anatomical subdivisions together 
with the infundibular stalk. This important structure is usually broken 
when the brain is removed, leaving the pituitary body proper to be dug out 
as an isolated organ. Sections taken at random encourage misinterpreta- 
tions. Thus in the usual gland a section through the centre of the pars ante- 
rior may show a seeming increase of eosinophiles while others nearer the 
periphery show a preponderance of basophilic elements. Particularly in the 
case of the posterior lobe, an estimate of conditions can be obtained only by a 
median sagittal section including the stalk, and, owing to the extreme solu- 
bility of the hyaline bodies, the greatest care must be exercised in handling, 
fixing and staining the tissues, with possible recourse to the study of frozen 
sections. 
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The average histologist quickly recognizes what is designated a "normal'* 
thyroid gland, though actual hyperplasias or colloidal resting stages may 
really represent the physiological normal for the conditions existing at the 
time. However, in the case of the hypophysis the variations, particularly of 
pars anterior, are so kaleidoscopic that there seems to be no fixed adult type 
of "normal" gland — at least no type which can be pointed out as represent- 
ing the hypophysis of perfect adult health and past freedom from the many 
diseases which are capable of modifying its appearance. 

. Many of the so-called tumors of the gland itself are in all probability 
mere hyperplasias, and again, many neoplasms considered to be of hypophys- 
eal origin actually arise from a neighboring anlage (sphenoidal or infundibu- 
lar) but have so compressed or flattened the gland that it easily escapes 
detection. 

Confusion reigns in what appears to be the simplest of all problems, that 
of anterior lobe hyperplasia, the state of activity supposedly responsible for 
the skeletal overgrowth of acromegaly and gigantism. The condition obvi- 
ously may exist without a great enlargement of the gland, just as Graves' 
disease may exist without great thyroid enlargement. Arnold^ and Ponfick^* 
have reported cases of acromegaly with glands ''normal" in all respects. 
Certainly no tumor with consequent enlargement of the sella is necessary. 
There is no unanimity of opinion as to the corresponding histological picture, 
though Benda and Dean Lewis have made a strong plea in favor of a multi- 
plicity of eosinophilic elements, which Erdheim believes to be commonly 
gathered in adenomatous clusters. Unfortunately for this determination it 
has not been possible, as in the case of the functional hyperplasias of the 
thyroid, to study the changes in the making, and the findings after the natural 
death of an acromegalic or giant may actually represent a condition of late 
inactivity rather than the presupposed hyperplasia of the gland.* 

A better knowledge of the alterations which occur under the influence 
of various physiological states, such as Erdheim's^* important investigations 
have given us for the gland in pregnancy (p. 234), will doubtless be required 
before we can attempt to interpret the changes occurring in disease. Aid will 
come, too, from the study of such alterations in the nature of compensatory 
hyperplasias as follow partial extirpations. Our studies of the changes which 
occur in the posterior lobe after the experimental obstruction of the stalk or 
after inducing an experimental hydrocephalus, lie in this direction and have 
enabled us to appreciate better than we otherwise could have done the histo- 
logical alterations in pars intermedia and nervosa which occur in many condi- 
tions of intracranial disease in man, particularly in those relating to the 
invasion of pars nervosa by the investing cells. 

As will be pointed out later, in every case of increased 
intracranial tension, from whatever source, there 
probably occur secondary changes in the hypophy- 
sis, often with gross deformations and resultant 
functional disturbances which frequently elicit 
recognizable clinical manifestations. 



* What we have come in the Hunterian Laboratory to regard as a compensatory 
anterior lobe hyperplasia is indicated in the frontispiece, but we do not wish as yet to comnut 
ourselves definitely in this matter. 
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Chemical studies, likewise, have as yet taught us little, though doubtless 
from them most is to be expected. It is thought that the gland contains 
phosphorus and calcium in relatively considerable amounts. Traces of choline 
have been demonstrated as in other organs (Gautrelet).®^ 

In view of a fancied histological resemblance between the pituitary and 
thyroid glands, iodine has been looked for and has been thought to be present 
by Schnitzler and Ewald.^" Halliburton, Candler and Sikes,"* however, 
failed to substantiate their findings, and in a series of 22 human glands Wells^' 
foimd traces of iodine in only three instances, in which iodine had been 
administered therapeutically. Even in the glands of thyroidectomized sheep 
Simpson and Hunter" found no iodine, its absence being used as an argu- 
ment against the view of an hypophyseal compensatory hypertrophy under 
these conditions. 

The active principle of the posterior lobe is unaffected by boiling and is 
soluble in water and salt solution (vide the cerebrospinal fluid). It has been 
shown (Schafer and Vincent)^^^ that the depressor substance is soluble in 
alcohol and ether as well as in watery solutions, whereas the pressor substance 
is soluble only in the last. It is claimed, too, that the active principle has a 
chemical kinship with adrenalin. However, it has been shown (Schafer and 
Herring) ^^ to be dialyzable through parchment paper, and the gland does 
not yield a crystallizable body when subjected to processes similar to those 
used for obtaining the active principle of the adrenal medulla. Schafer and 
Herring showed, furthermore, that it is not destroyed by a 24-hour immersion 
in gastric juice nor by an 18-hour treatment with trypsin. It is not affected 
by reducing agents, such as the addition of ammonium sulphide, with the 
evaporation and extraction of the residuum in water. The same is true 
after treatment with zinc and hydrochloric acid. 

The substance, therefore, is not protein, as it withstands boiling tempera- 
tures; it is not adrenaUn, as it has different reactions; not thyreoidin, as it 
contains no iodine. Only when the active principles of anterior and posterior 
lobe have been isolated * and synthetized may we expect further great strides 
in our knowledge of this gland, and the same is true, indeed, of other members 
of the ductless gland series. As Halliburton says: **It is probably but a 
matter of time before biochemists make themselves acquainted with the 
hormone (or hormones) it contains." 

There is no established therapeutic dosage either for the fresh glands or 
their prepared extract, given by mouth or subcutaneously. Experiments to 
establish the toxicity of extracts have shown that different individuals vary 

* Extracts of the whole or of large parts of the gland have been variously termed 
vituiiinf hypophyain and infundtbulin. It would possibly be best to reserve the term pituitin 
for extracts of the pars anterior or anterior lobe proper, and inf undibulin for extracts of the 
pars nervosa or infundibular lobe proper. The term hypophysin might be reserved to indi- 
cate extracts of the whole gland. 

T. B. Aldrich (Proc. Am. Physiol. Soc., 1907-8, xxiii) has succeeded in separating a 
base from the organ, from which a ciystalline picrate and sulphate was prepared, havmg 
a pressor effect. Allers (Munchen.med. Wchnschr., 1909, Ivi, p. 1474) attributes the pressor 
action to a substance which contains alkalated ameno-nitrogen. 

More recently Houssay»*» has obtained a crystalline substance from the posterior 
lobe which he believes to be its active principle, as it gives the characteristic reactions of 
p^andular extract. The crystals are insoluble in alcohol, ether and chloroform but soluble 
m water, and are obtained bv precipitating a boiled watery extract of fresh glands with 
acetate of lead, by filtration, by treatment with sulphuric acid and by evaporation. 



\ 
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exceedingly in their degree of tolerance. We have attempted to establish a 
rational dosage for individuals suffering from posterior lobe deficiency on the 
basis of the production of an alimentary glycosuria (cf. p. 261). 

Studies of Metabolism. — Malcokn (1904)"^ investigated the effect 
of administration of pituitary substance on the excretion of inorganic sub- 
stances. Feeding the fresh gland caused an increase in the output of nitro- 
gen; feeding of pars anterior caused a retention of phosphorus, while the pos- 
terior lobe produced first a loss and then a retention. An increased output 
of calcium followed an administration of both anterior and posterior lobe. 
Thompson and Johnston (1905)^*** found that injection of whole gland sub- 
stance stimulated metabolism, increasing the output of nitrogen, urea and 
phosphorus. 

The metabolism of animals in states of experimental hypopituitarism 
has been studied by Narbut (1909) in von Bechterew's laboratory.*** The 
excretion of phosphorus and nitrogen was increased both absolutely and 
relatively, that of the phosphates being increased threefold. The oxygen 
consumption and the CO2 exhalation were decreased. 

Narbut in agreement with Erdheim is inclined to attribute the disturb- 
ances (the fall in temperature, etc.) following hypophysectomy to an injury 
of an hypothetical centre in the tuber cinereum rather than to deficiency of 
the hypophysis itself. Our studies have shown the important relation of the 
posterior lobe at least to the excretion of carbohydrates; and before reliance 
can be placed on any past metabolism observations in these states, it must 
be known in just what condition of physiological competence or incompetence 
the gland actually was at the time the observations were made. Similarly 
in the case of studies upon man, particularly individuals with acromegaly 
(Levy, Parhon, Franchini, Miller, Edsall, et aZ.) confusions have arisen from 
the failure to fully appreciate that early functional overactivity of the gland 
is replaced by subsequent secretory insufficiency. Doubtless in the latter 
states, just as after experimental hypophysectomy, there is a lowering of the 
metabolizing capacity of the organism. 
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PART II 



CLINICAL MANIFESTATIONS OF DISORDERED 

PITUITARY FUNCTION 

Dyspituitarism. — Bearing in mind the various facts, which, acquired 
largely through anatomical and experimental researches upon animals, have 
been enumerated in the foregoing section, let us turn to the clinical and patho- 
logical aspects of the question in man. 

Our slowly acquired comprehension of the disorders of the thyroid and 
parathyroid glands resembles, in the deviousness of its progress, the steps 
which have been taken in the approach toward a better imderstanding of 
disorders of the pituitary body. In both instances surgery has played an 
important r61e, in laboratory as well as in clinic, more especially in throwing 
light on the consequences of diminished function due to glandular extirpa- 
tion — a negative method, to be sure, of studying glandular activity. 

Owing to the more obvious complicity of the thyroid in certain clinical 
syndromes as well as to its greater surgical accessibility, it was made the 
object of operative attack long before this was ventured in the case of the 
hypophysis; but in both instances, as may be recalled, it was the coincident 
enlargement or tumor of the gland which first suggested its active and pos- 
sibly causal participation in the newly recognized constitutional maladies. 

Had it not been for the neighborhood pressure symptoms, especially 
those of tracheal distortion, the early operations for goitre (1883-1886) by 
Kocher and Reverdin would not, in allprobability, have been imdertaken, 
and the experimental explanation of Cftfirs myxoedema (1873) might have 
been much longer delayed. Had it not been for the obvious tirnior of the 
pituitary body, which likewise causes its own characteristic neighborhood 
symptoms, Marie and Marienesco (1889) probably would not have come to 
associate acromegaly with, and Babinski (1900) and Frohlich (1901) cer- 
tainly would not have attributed adiposity and sexual infantilism to, a lesion 
of this supposedly imimportant and vestigial structiu*e. 

In the investigations concerning the fimctions of the hypophysis, which 
were largely instigated by Marie's later writings (1888-89)* many lessons 
have been drawn from the earlier experiences with the thyroid, and, difficult 
as the problem is, many confusions have been avoided by bearing in mind 
the pit-falls into which the earlier thyroid investigators stumbled. This 
applies particularly to the fact that there was a long overlooked double gland- 
ular representation — thyroid and parathyroids — for advantage was not taken 

* Eduard Melchoir has pointed out that Marie was possibly not the first to demon- 
strate a causal relationship between the h3rpophysis and acromegaly. He gives the credit 
of this to Minkowski, of Naunjrn^s clinic, who first clearly stated (Ueber einen Fall von 
Akromegalie, Berl. klin, Wchnachr.^ 1887, p. 371) that an enlargement of the gland had 
been observed in all carefully exammed cases. 

23 
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of Sandstrom's discovery until Gley's experimental demonstration of the 
functional significance of these lesser bodies led to the unravelling of many 
obscurities regarding supposed states of athyroidism as experimentally in- 
duced in animals. This should have warned us at the outset of the possible 
confusion incidental to the study of the fimction of the pituitary body as a 
whole: nevertheless even now insufficient attention is paid to the chief sub- 
divisions of the gland, which in all certainty have such diverse physiological 
properties. 

Now, in the case of the thyroid gland, separate from its accessory glan- 
dules, a fairly satisfactory working basis was established through a combina- 
tion of laboratory and clinical experiences, with a symptomatology attri- 
buted to conditions of overaction of the gland — h yperthyroidism, 
with Graves' disease as its clinical prototype — and another due to glandular 
loss or inactivity — hypothyroidism, with Gall's myxcedema as its 
typical adult, and cretinism as its typical childhood manifestation. 

This basis proved satisfactory enough for a time, and extreme grades of 
these opposed states are now unmistakable. However, further experience 
has shown that the symptomatology of the two types may merge to a sur- 
prising degree, certain clinical manifestations of exophthalmic goitre often 
being overlapped by those supposedly characterizing myxcedema. Surgical 
misjudgments, more than any other factor, have made this clear, many 
patients, for the simple reason that nervousness, tachycardia and exoph- 
thalmos persisted or returned after earlier operations, having been again 
subjected to arterial ligation or partial thyroidectomy, despite the fact that 
a dry and puffy skin, a subnormal temperature, and what not, indicated the 
early signs of glandular insufficiency. Indeed, as Marie has so clearly pointed 
out, oft repeated stages of pathological overactivity tend toward a final stage 
of pathological glandular sluggishness. Hence the transition symptoms may 
be neither one thing nor the other, neither hyper- nor hypothyroidism, but 
rather dysthyroidism. Now, these same principles, as we shall 
see, are equally applicable to disorders of the pituitary gland. 

In an earlier paper,^' the contents of which were founded more upon 
experimental than upon clinical experiences, the two usual subdivisions, 
which had long served a useful purpose in the case of the thyroid, were taken 
as a temporary working basis: namely, states of overactivity (hyper- 
pituitarism) and states of underactivity (hypopituitarism) . 
These simple subdivisions, however, often prove clinically misleading, par- 
ticularly in the presence of such syndromes as have at the outset been called 
into being by presimied conditions of primary overactivity. For these become 
blended later on with symptoms equally characteristic of known* stages of 
functional insufficiency, so that although, disregarding for the moment the 
separate lobes, states of hyper- and of hypopituitarism may be distinguish- 
able, evidences of the latter state are commonly superimposed on evidences 
of the former, and it may be difficult to tell which predominate. Hence the 
term dyspituitarism becomes in the majority of cases more appropriate. 



* Tamburini, as far back as 1894, has expressed a similar view of a two-stage process 
in acromegaly; a glandular hypertrophy with hyperactivity characterizing the first phase, 
while in the second or terminal phase there occur degenerative changes with diminishea 
activity and resultant cachexia. 
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But even accepting dyspituitarism as a sufficient mantle for all states 
due to a perverted function of the hypophysis, we nevertheless are still so 
far from a complete knowledge of the various clinical syndromes which may 
be elicited by disturbances primary in one or the other lobe that, for a time 
at least, we shall do well to adhere to the more cumbersome, though tempor- 
arily useful, clinical subdivisions. For if not carried to the point of confusion 
through excessive subdivision, the separation, on the basis of certain striking 
clinical features, of the various types of disease attributable to lesions of a 
given organ may serve as a temporary convenience, even though such symp- 
tomatic pigeon-holing does not prove to be of enduring value. This, of 
course, harks back to Morgagni's "De sedibus et causis morborum." Un- 
questionably the day is rapidly dawning which will disclose the chemical or * 
other influences at work behind the gross alterations in a given organ which * 
has long been styled "the seat of disease'' by the morbid anatomist. 

Classification of States of Dyspituitarism. — In an analysis of our cases of 
obvious hypophyseal implication a tentative grouping was first made into 

(1) those in which the gland was seemingly the primary seat of disease, and 

(2) those in which it was secondarily involved, usually by the direct compres- 
sion of an adjoining, or the more remote effects of a distant, cerebral lesion. 
However, on clinical grounds it often proved impossible to tell, in the first 
place, whether or not many of the interpeduncular tumors were actually 
glandular in origin; and secondly, recognizable hypophyseal symptoms brought 
about by distant lesions — cerebral tumors for example — proved to be so uni- 
formly present that this simple subdivision was abandoned in favor of one 
comprising a larger nimiber of clinical groups — five as a matter of fact. These 
groups are as follows: 

Qroup I. — Cases of dyspituitarism in which not only the signs indicating dis- 
tortion of neighboring structures but also the symptoms betraying the effects 
of altered glandular activity are outspoken, 

Qroup II. — Cases in which the neighborhood manifestations are pronounced but 
the glandular symptoms are absent or inconspicuous, 

Qroup III. — Cases in which neighborhood manifestations are absent or incon- 
spicuous though glandular symptoms are pronounced and unmistakable. 

Qroup IV. — Cases in which obvious distant cerebral lesions are accompanied by 
symptomatic indications of secondary pituitary involvement. 

Qroup V. — Cases with a polyglandular syndrome in which the functional dis- 
turbances on the part of the hypophysis are merely one^ and not a predomi- 
nant feature of a general involvement of the ductless glands. 

Under each of the first four groups there will naturally occur three sub- 
divisions: namely (1) the cases in which the clinical manifestations of past or 
of existing hyperpituitarism predominate (more particu- 
larly overgrowth, resulting in gigantism when the process antedates ossifica- 
tion of the epiphyses — typus Launois; resulting in acromegaly when it is of 
later occurrence — typus Marie) ; (2) those in which the clinical manifestations 
of hypopituitarism predominate (adiposity, with a persist- 
ence of both skeletal and sexual infantiUsm when the process originates in 
childhood — typus Frohlich); adiposity with sexual infantilism of the rever- 
sive form when it originates in the adult — ^the type we have explained on 
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experimental grounds and of which clinical illustrations are to be given) ; 
and (3) the mixed or transition cases exhibiting some features of both states 
— in other words, with evident dyspituitarism. ' 

It will be possible for us to give examples, from our series of some fifty- 
odd cases, of the majority of these types, and though gaps will occur, these 
can be easily supplied from the great number of individual cases, reports of 
which begin to crowd the literature of the subject. 

The subdivision of cases in the first three main groups according to the 
presence or absence of neighborhood disturbances attributable to the local 
pressure effects of a tumor or glandular enlargement seems advisable, not 
only in view of the important role which from the first an existing tumor has 
played in calling attention to the actual seat of disease, but also for the reason 
that we must still depend largely on its presence in many cases to certify the 
existence of hypophyseal implication, whether the gland is actually the 
primary seat of the growth or whether its disturbed function is merely a 
secondary consequence of a neighboring lesion. 

That there are obvious crudities in this provisional method of grouping 
these patients is freely acknowledged. One striking fault lies in the fact 
that it does not take into consideration the dualistic character of the gland; 
for we may doubtless have either an over- or imderactivity of both the ante- 
rior and the posterior lobe or of either one alone. The pars anterior, so far as 
we can tell, not only seems to be more closely correlated with the other duct- 
less glands, but presides more intimately over skeletal growth; whereas the 
posterior lobe has been shown to be more closely allied to the processes of 
tissue metabolism — an insufficiency causing a marked deposition of fat — and 
to the activity of the renal and vascular systems. 

Hence there occur in our series individuals whose overgrowth suggests a 
former state of glandular overactivity of one or possibly of both lobes but 
who in time have acquired evidences of insufficiency of both lobes (Case 
XXXII) or of the posterior lobe alone (Case XXX). Other individuals sug- 
gest, bj'' their undergrowth and adiposity as well as by their high sugar toler- 
ance, that there has been an early functional interference with both lobes 
(Case III). Still others, from the outset, have shown evidences of posterior 
lobe deficiency alone and one individual (Case XXXVIII) shows a composite 
of anterior lobe hyperplasia with the coincident obstructive effects of pos- 
terior lobe secretion due to a distant lesion in the cerebellum. And so in- 
stances might be multiplied. 

We therefore may have combinations of inactivity of the posterior lobe 
with overactivity of the anterior lobe; a combination of overactivity of the 
posterior lobe with anterior lobe deficiency; and finally a combination show- 
ing either overactivity of both lobes or deficiency of both lobes. All of these 
possible states, furthermore, may occur either before or after adolescence, 
leading, as might be conjectured, to very different clinical pictures, which in 
time may come to be sufficiently well unravelled to justify a classification on 
a new basis. But in the present state of our knowledge of the different roles 
played by the two lobes in disease it would be imsafe in many instances to 
draw conclusions as to their individual participation in the given syndrome. 
The Element of the Tumor. — Without the coexistence of a growth which 
is capable during life of elbowing itself into clinical prominence by crowding 
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aside important adjoining structures, it is doubtful, as already suggested, 
whether either the syndrome of Marie and that of PVohlich would ever have 
been suspected of its longnsecret alliance with an hypophyseal lesion. 

It is important to recall that Marie and Marienesco interpreted their post- 
mortem findings of an hypophyseal tumor in a case of acromegaly as an evi- 
dence of glandular insufficiency, so that for years experimentalists attempted 
without success to reproduce acromegaly by glandular extirpation. It has 
always surprised us that no one hit upon the illuminating fact, until the studies 
of 1908-1909 in the Hunterian Laboratory,*^ that animals who survived for 
long periods after partial extirpations exhibited an unmistakable symptom- 
complex of lessened glandular activity — a picture the reverse of acromegaly. 

It will be recalled that cases of acromegaly have been recorded in which 
not only was there no tumor present but in which, as was claimed, the gland 
showed no recognizable histological change. Such experiences as these (and 
illustrative cases will be given in our Group III) were boldly advanced as a 
total refutation of Marie's view that the pituitary lesion was the cause of 
acromegaly, for on this basis, inasmuch as the disease could exist without 
demonstrable (by the existing methods) alterations of the gland, the presence 
of an hypophyseal growth in some cases must necessarily have been a mere 
coincidence. 

To still further complicate the matter, case reports began to appear 
describing individuals with actual timiors of the hypophysis who showed, 
nevertheless, no signs of acromegaly whatsoever, the direction of the 
recorder's thoughts being clearly indicated by the usual title of "A Case of 
Pituitary Tumor without Acromegaly" — an indirect argument, as it were, 
against Marie's doctrine. Thus it was pointed out by Fr6hlich that a 
preadolescent tumor of this sort was often accompanied by a definite 
s)miptom-complex of another order characterized by adiposity and imperfect 
acquirement of the secondary sexual characteristics. 

Fortunately, as has been made clear, experimental investigations have 
served to reproduce this condition in so far as to make it apparent that this 
so-called state of dystrophia adipos o-g e n i t a 1 i s (Bartels) is 
due in all probability to a condition of glandular insufficiency. The exper- 
iments, furthermore, disclosed the fact that glandular deficiency produced 
s)miptoms in adult as well as in preadolescent animals, for the latter remained 
undersized as well as fat and sexually infantile, whereas the adults became 
fat and showed a tendency for the sexual organs to revert to the preadoles- 
cent state. We shall see that there are parallel conditions in man, namely, 
an adult as well as an infantile type of the syndrome described by Frohlich, 
just as there are adult and infantile types of the syndrome produced by 
thyroid insufficiency. 

It becomes at once apparent that an enlargement or other extreme 
change in the configuration of the involved gland is no more essential to 
states of dyspituitarism than it is essential to Basedow's syndrome or to 
myxoedema in the case of the thyroid. Nevertheless we are unquestionably 
under deep obligation to these not infrequent glandular enlargements for 
their aid in having called attention to this stowaway gland, which has been 
dragged to the light and by "third degree" methods is being questioned as to 
its motives. And furthermore in the larger number of cases heretofore recog- 
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nized the tumor has actually been such a conspicuous element that for the 
time being it deserves recognition in the grouping of these conditions. 

Clinical states of increased functional activit y — 
states, unfortunately, which as yet are beyond experimental reproduction — 
have with but few exceptions been shown to be associated with an enlarge- 
ment of the gland caused by a hyperplastic or adenomatous process. The 
reported exceptions have been too few to weigh heavily against this view, 
even were it not possible to otherwise explain them. For once an acro- 
megalic always an acromegalic. Even though the formerly 
hyperplastic gland may have imdergone complete involution and show no 
gross or microscopic alteration, the bony changes, if the hyperplasia sufficed 
to call them into being, necessarily remain as a permanent telltale of the 
process. 

On the other hand, clinical states of diminished func- 
tional activity when associated with tumor may be due either to 
an actual loss of glandular tissue from partial destruction by an infectious 
or malignant growth, by vascular disease, hsemorrhage, cyst formation or 
what not, or, on the other hand, and what is perhaps more common, to the 
mere "blocking" of the secretory activities from a superimposed interpedun- 
cular growth. 

It must be borne in mind, furthermore, that an hypophyseal struma, 
which at one time has represented a coudition of functional hyperplasia, may, 
in the end, actually block or destroy the secretory possibilities of the gland. 
As a matter of fact it may be expected (1) that in all cases of orig- 
inal hyperpituitarism associated with tumor, the 
functional end result will be hypopituitarism and 
(2) that in many of the cases in which existing hypopit- 
uitarism is the striking feature traces at least of an 
early tendency to hyperpituitarism can be detected. 

GROUP I. CASES IN WHICH BOTH NEIGHBORHOOD AND GLANDULAR 

SYMPTOMS ARE OUTSPOKEN. 

Only thirteen of the patients in our series are included under this head- 
ing, though the group would naturally embrace a far larger proportion of the 
examples of hypophyseal disease which have been recorded in the literature; 
for unquestionably when there is no tumor to loudly call attention to the 
seat of disease, the glandular symptom-complex receives at the present day 
but scant attention. 

The neighborhood manifestations indicative of an inter- 
peduncular growth, whether or not it is primarily of hypophyseal origin, 
comprise such unmistakable local pressure disturbances as primary optic 
atrophy, characteristic constriction of the fields of vision, oculomotor palsies, 
grades of anosmia, indications even of pressure on crura cerebri and uncinate 
region, epistaxis, pharyngeal protrusions and so on. And to these signs sellar 
deformation forms an all important adjunct. Varying in their number and 
intensity alone, they are practically identical for all of the individual cases 
in this and in the succeeding group. 

The glandular symptoms, on the other hand, vary in type 
as well as in intensity, for we shall find (a) cases in which the effects of 
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hyperactivity are the more striking; (b) those in which the consequences of 
hypo-activity are more in evidence ; and (c) those in which there is an obvious 
mixture or blending of these symptoms, 

A. Neighborhood Tumors with the Consequences of Hyperpituitarism 
the Most Striking Feature. No illustrations of this symptom-complex origi- 
nating in infancy occur in our series, though tlie literature contiuns 
a number of instances. Had the two giants (Cases XXXI and XXXII of 
Group III) been observed at a preadolescent age they would possibly have 
fallen in this category. They both at one time showed definite neighborhood 
symptoms, due probably to a temporary glandular hyperplasia, the ultimate 
involution of which left merely a "struma" which, far from compromising 
adjoining structures, no longer served even to fill the enlarged sella turcica. 

Through the kindness of Dr. G. W. Crile I am per- 
mitted to cite an unreported instance of overgrowth 
which was observed by him in 1904 and which is of 
interest, though the record, from our present view- 
point, is rather incomplete, 

MiUsnanl hypophyseal tumor in a child, leading to glgmnlbm 
and adiposity. 

A female inTajit, aged 3, notably backward in mental and 
physical attributea, began abruptly at two and a half years of 
age to grow with extreme rapidity (Fig. 13). She became drowsy 
and excessively fat. The obesity was ultimately associated with 
a general tenderness (adiposis dolorosa?) and with polydipsia 
and polyphagia. Five weeks before coming under observation 
an area of pressure atrophy from a subjacent tumor appeared 
over the left frontal region. 

Bxamlnallon. — The child vae overgrown and exceedingly 
adipose — twice as large as the usual child of three. Her waist 
measured 57 cm., her hips 60 cm. Her height was 90 cm. The 
hair was luxuriant and the skin coarse, giving her a peculiar 
gross appearance. The facies were suggestive of "cretinism or 
myiiedema." The thyroid was not palpable. The temperature 
was slightly elevated. Thyroid extract was tentatively given, 
without improvement. Operative intervention was unthinkable. 
She died three weeks later, 

A poslmorlem examination (limited to the head) disclosed a 
large "mixed-cell sarcoma." The pituitary fossa was "subjected -j^'°''^~^'k*"'"||'"'"] 
to sufficient direct pressure to flatten it out." The tissues un- minor. Age3;^^ht. »0 
fortunately have not been preserved, so that a comparison with ""■ 
the histological picture of other tumors has been impossible. 

This is presumably an instance of rapid transition from an over- to an 
underactive glandular condition as the tumor or hyperplasia took on its 
excessively rapid increase. Similar cases of marked invasion of the cranial 
chamber by the tumor occur in our own series. In this baby the local condi- 
tions must have been very similar to those which preceded death in the Giant 
Wilkins as described by Bassoe." In this giant signs of excessive overgrowth 
were not apparent until the age of four, and he was twenty-eight before an 
aggravation of pressure sjTnptoms, through secondary malignancy in the 
hypophyseal tumor, caused death. 
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The following case 'm an illustration of supposedly early hyperpituitariam 
producing a "normal giant," or well-proportioned overgrown person. A later 
accession of growth led to pronounced acromegalic changes. Still later, in 
associ&tion with marked tumor manifestations, the unmistakable ultimate 
symptoms of hypopituitarism appeared. 

Case I. (Surreal No. 27015.) An hypophyseal tumor causing pronounced neigh- 
borhood systems with almost total blindness. Former glandular overactivity, shown 
by tendency to excessive overgrowth, traceable to the adolescent period, and by sub- 
sequent addition of acromegalic changes of unusual degree. Present indications of 
glandular insufficiency shown by adiposity and high sugar tolerance (dyspltulUrlsm). 
Operation: sellar decompression. QIandular therapy. Improvement. 

December 8, 1910. M. Van W., a farmer, single, aged 35, of Dutch extraction 
and excellent family history. Referred by Dr. H. G. Marxmiller of Los Angeles. Com- 
plaijii : Acromegaly with threatened total loss of vision. 

Patient is the oldest of six children. Mother is not. large but has massive features: 
father is 6 feet tall and weighs 190 pounds. Patient was a largp, healthy, 10-pound baby. 
.\aide from the customary infantile infections 
nothing unusual was noted until he was 13 
years of age, when he ij^an t« grow with 
extreme rapidity, and at 19 measured about 
8 feet 4 inches, having developed into a power- 
ful man of unusual strength, weighing 200 
pounds. He was noted for feats of physical 
prowess, such as lifting a 900-pound rail onto 
a truck. He was intelligent, a good student, 
and aside from an uncontrolled libido sex- 
ualia had good habits. 

At 23 (1898) he had a severe illness, 
accompanied by marked polyuria, and fol- 
lowed by a persistent furunculosis (diabetic?). 
He was said to be " threatened with consump- 
tion." At 25 (Fig. 14) there seem to have 
been no traces of acromegaly. He and his 
father are po^tive that a second period of 
growth began eight years ago (aet. 27), 
antecedent to the; 

Present Malady.— About 1903 he began 
having violent, bursting frontal headaches: 
also pains in the extremities. These attacks 
Fio. i4.-c»M I. PBiient »t 25, appawnKy trea „ould be followed by the discharge from the 
nose of quantitiesof "slimy mucus," occasion- 
ally tinged witb blood, and relief would ensue for some days or weeks. He was told at 
this time that he had acromegaly. 

Two years later (1905) difficulty in sighting his rifle first called attention to li failure 
in vision. Subsequently there was diplopia, and possibly hemianopua. 

In 1907 his parents realized that his "features were changing" and that he "was 
getting large all over" (rf. Pig. 14 and Figs. 15 and 16) and was losing his strength— his 
ao-cftUed "second period of growth." Polyuria was observed at this time, but there is no 
knowledge of glycosuria (cf. the furunculosis). He haa become very weak and drowsy, 
and tires eawly. There haa been a complete loss of libido et pot«ntio sexualis. Reading 
vision was lost a year ago. The left eye is now blind and the right nearly so. There haa 
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been no change in disposition, though he is rather over-placid and amiable. Hi? appetite 
is large and he always baa a box of aweeta at hand. He has become very constipated. 

Phyiical Examinatloa. — The patient's height is 6 feet 6 inches; wdiiht 269 pounds. 
Neither these m^B3urements nor the photographs (Figs. 17-19} give more than a scant 
indication of his extraordinary size and the disproportions of the acral parts — head, hands 
and feet. He is a veritable Gai^ntua. Vuceral examination (abdominal and thoracic) 
n^ative. Cardioixucutar: "Moderate arteriosclerosis with slight hypertrophy of left 
ventricle" (Dr. Futcher). Blood preeiure exceedingly low (75 to ItXl mm. Hg.). Urine 
negative. Blood negative. 

Analyds o( Hypophyseal ManlfesUtloM. — (a) Neighborhood SympUma : The X-ray 
shows a greatly enlarged sella (Fig. 20), measuring 3.5 cm. in its antero-posterior diameter 
and 2.8 cm. in depth. The anterior and posterior clinoids are separated 2,5 cm. and the 



Piaa. tS. 16.— Cuw I. Left. ihairinE marLed (rooUl protrunioQ. Ihkk lips.elc. in proRlc. Right, 

thin doTBUm sells is tilted bock, indicating an extension of the glandular struma into the 
cranial chamber. 

The eyes are large, protruding, widely separated, and show a divergent squint. There 
is a bilateral primary optic atrophy, and only two small remaining patches of vision can be 
plotted for the right eye with 4 cm. discs (Fig, 22) — a superior hemianopsia. 

Pharyngeal examinaiion shows greatly enlarged tonsils and a protrusion in the pharyn- 
geal vault resembling adenoid tissue. Formerly there occurred a periodic discharge of 
mucus from the sphenoidal cells (?). No history of epistaxis. 

(b) General Pressure Symplomi.~Tbe former severe paroxysmal headaches, appar- 
ently due to the sellar distention, have subsided and are replaced by merely a dull bitem- 
poral discomfort. He has never had any nausea or vomiting. There is bilateral exoph- 
thalmos, perhaps due more (o change in the form of the orbits than to venous ata-sis. He 
ia at times very dull: drops to sleep during a conversation. There are, however, no mental 
changes (frontal) to be made out. When awake he is intelligent and responsive. There 
is no present, or evidence of former, choked diac. 
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(c) GbmdulaT Symptoms. — SkeUlal: Within the past six years he has become very 
round-shouldered, but the height has nevertheless increased two inches, to 6 feet 6 inches. 
He has had "Krowing pains" in the extremities. The huge chest measures 112 cm. Id cir- 
cumference; clavicles and sternum are enlarged. Arms and legs are long, but arc dwarfed 
by the huge hands and feet. Circumference at knee 46 cm,; at elbow 31 cm. Xiphoid 
large and prominent. 

Head: The circumference of the cranium is &4 cm. Frontal bones are very prominent; 
sinuses enormous (Fig. 15). Lips are huge; tongue also, though it hardly fills the cavern- 
ous mouth. Ears measure 8 cm. in vertical diameter Nose 5.5 cm. in breadth at nostrils: 
a deflected septum. Teeth in fair condition but meet only at one quadrant, owing lo widen- 
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ing, protrusion and tilting of mandible (Fig. 111). Some spacing of lower teeth. Neck 
measures i2.5 cm. over larynx, which is enlarged. 

HaruU: Always large, have become huge; extraordinarily supple joinU: fingers can 
be bent back far on to dorsumr not especially spadelike, but X-ray shows characteristic 
tufls and thickenings (Fig, 21), Circumference of wrist 21,5 em.; of middle finger 10 cm.; 
glove measurement 30.5 cm. The radius and humerus arc about the length of his father's, 
but his hand is 3 cm. longer. 

Feet: Colossal: could formerly wear a number eleven shoe, but now must have them 
speeially made. Great thickening of subcutaneous tissues of the soles, so that the large 
and much facetted toes do not touch the floor (Fig, IH). Circumference over metatarso- 
phalangeal juncture 36 cm. The big loe itself is 13 cm, in circumference, 

Skdelal Coi-eringa.~~Cula'ie.o\u: The skin is moist and remarkably smooth and velvety- 
It is exceedingly elastic and wrinkles in deep folds (Fig, 16), There is considerable boggy 
ccdema, esiteeially of the lower extremities and eyelids: this fluctuates in degree. The 
tower legs are pigmented in patches where boils occurred after his illness. There are vari- 
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phKlimgBKl ahifu. No epiphyKat 
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cosities. Hair: He has practically no beard and except for a scant pubic growth of femi- 
nine distribution (Fig. 19) the skin of the trunk and extremities is practically hairless. On 
the scalp the hair is abundant and coarse. Subcutaneous: Panniculus overabundant: a 
single discrete fatty tumor under the left scapula. Recent increase in weight (partly 
skeletal?) from 225 to 269 pounds. 

Carbohydrate Tolerance. — Estimated at something over 300 grams of glucose: larger 
amoimts not retained. Tolerance for Issvulose not established: 200 grams vomited. He 
has a distinct craving for sweets. The temperature ranges below normal (97^ to 98^) ; the 
pulae is usually below 70; the blood pressure below 100. 

Polyuria has existed in the past: not in evidence now. 

No thermic reaction followed the injection (December 14th) of 0.4 gram anterior lobe 
extract, though it produced a profuse sweat. 

No definite mental changes, though the extreme drowsiness la a notable feature. 

Other Ductless Glands.— Genitals small; the testes definitely soft and atrophied. 
Thyroid small, soft, scarcely palpable. Possible increase of substernal dullness. Adrenals(f): 
some faint yellowish areas of skin pigmentation; marked asthenia; low blood pressure. 

December 17 ^ 1910. — Operation: Sellar Decompression. — Usual sublabial approach with 
submucous resection of vomer. A difficult case, owing to depth of nares and hypertrophy 
of turbinates. Greatly thinned sellar base presented on first entering the sphenoidal cells. 
Base removed and dura incised. Glandular tumor protruded under tension. Two frag- 
ments of tissue removed for section. Uneventful convalescence. 

A histological study of the glandular fragments shows (Fig. 25) masses of chromophobe 
ceUs separated by greatly dilated sinusoidal spaces, giving an appearance which would 
suggest a telangiectatic round-celled sarcoma, did one not know the source of the tissue. 
There are large non-cellular areas which bear the faintly acid-staining properties of hyalin 
(hyalin degeneration or secretion?) : a few small acini containing colloid. No eosinophiles 
seen. The nuclei of the cells stain deeply and arc of a small type. There is possibly 
some increase in interstitial tissue. 

December 2S. — Subjective improvement in vision. By December 29 the field, for a 
3 cm. disc, had widened, and on January 6, 1911, the two islands had coalesced (Figs. 
22-24) and there was some color reccs^tion. for large sheets. A remarkable form of 
superior hemianopsia. 

Glandular therapy instituted at 30 grains of wholo gland extract per diem. 

January 28. — Some subjective improvement. Patient feels stronger; less nervous. 
Discharged. 

Subsequent Reports. — Letter February 87: Further improvement in vision. Temperature 
normal. Constipation has been relieved. 

May 4 • An increase in weight to 281 pounds. 

June 27: Patient seen in Los Angeles. Vision in right eye further improved ; recognizes 
colors; field has widened out on to snp-^-' .r arcis. Less nervous and drowsy than before. 

Interpretation. — Though there are many exceptions, it is commonly 
recognized that the victim ot acromegaly is apt to have been an individual 
above the average height. 

Comment will be made in a later section (page 233) upon the possible 
relat'onship of an hypophyseal hyperplasia to the rapid growth which 
normally occurs at puberty. It is not inconceivable that an exaggeration 
of the normal physiological hyperplasia of this period occurred in this 
patient, accounting for the unusual skeletal growth and vigor which were 
acquired during his early adolescence — a condition which possibly indi- 
cated some functional instability of the gland in his particular case. How- 
ever, during the decade from nineteen to twenty-nine he would have 
passed merely as a ^^normal giant" according to Sternberg's interpretation 
of these states of skeletal overgrowth : in other words, he would have been 
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regarded as a Qormally proportioned, sexually intact individual of unusual 
stature, possessed, as is not uucommon, of exceptional physical strength. 

It is improbable that a rontgenogram taken at this time would have 
shown an enlarged sella, for it is not likely that a pathological enlargement 
of the gland occurred until the second period of growth which was accom- 
panied by acromegalic manifestations; and of course the complete destruc- 
tion of the sella did not occur until the recent " adenomatous " transforma- 
tion of the hypertrophic gland. 

The presumption that he had an abnormally active and unstable hypo- 
physis would seem to receive support from the subsequent superimposition 
of acromegalic symptoms after a resting period of ten years, during which time, 
doubtless, ossification of the epiphyses occurred. This, according to Launois 
and Roy's doctrine, would have been necessary to the production of the special 
enlargement of the acral parts (cf. Case XXXI of Group III). Had the 
period of active glandular hyperplasia continued without the intermission, 
he would have been a pure pathological pant without essential acromegalic 
matufestations (cf. Case XXXII of Group III). 

Just what led to the second unaccountable fiare-up in the gland's activity, 
with actual invasion of the cranial chamber by the adenomatous growth or 
hyperplasia, is not clear. Possibly his acute illness may have been an element 
in this, for it is well known (Deltlle et al.) that with infectious diseases demon- 



strable changes occur in the gland. Possibly a gland which in the past has 
shown signs of instability may become reactivated by what ordinarily 
would hardly seem a sufficient cause. It will be seen later on that many of 
the acromegalics in our series give a history of an illness antecedent to the 
onset of the hypophyseal symptoms. 

Whatever may have been the influences at work in eliciting the glandular 
hyperplasia, the patient has passed through this period and now exhibit-s the 
characteristic signs of superimposed dyspituitarism indicating the terminal 
stage of glandular insufficiency. This is shown by his adiposity, high sugar 
tolerance, subnormal temperature, impotence, low blood pressure and great 
physical weakness. The asthenia is the more notable in view of his former 
muscular prowess. The tradition of bodily feebleness ascribed to giants 
applies only to the true pathological giant and largely to the terminal stage. 
Another example of great physical strength still possessed by an acromegalic 
ff&at in a quiescent stage and in whom no signs of glandular insiifEciency 
have appeared will be found in a subsequent group (Case XXXI). 
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Indeed, were it not for the marked aeighborhood symptoma exhibited by 
this patient, he would naturally have been grouped alongside of the three 
other individuals of the series exhibiting more or less outspoken signs of ^gan- 
tism; namely with Case XXXII, a typical pathological giant without acro- 
megaly. Case XXXI, an individual showing a moderate degree of gigan- 
tism with acromegalic tendencies and Case XXX, showing the predominance 
of acromegaly though increase of stature has also occurred. 

There is, of course, no basis for a presumption that hyperpituitarism is 
a persistent condition. Indeed there is every reason to suppose that remissions, 
and possibly spontaneous cures, occur, if one may draw a parallel with hyper- 
thyroidism; and it is quite likely that in such a quiescent period epiphyseal 
ossification may take place and that with a recrudescence of glandular activity 
under some unknown stimulus 
the acromegalic features of the 
disease occur. On this basis one 
can at least harmonize the views 
of Sternberg and Launois with 
the various types of acromegalic 
gigantism. 

In the case under discussion 
there exist no definite clinical pDly- 
glandular manifestations aside 
from the testicular atrophy and 
resultant impotence, though pos- 
sibly the extreme weakness, slight 
pigmentation and low blood pres- 
sure might be r^arded as an 
indication of secondary adrenal 
insufficiency. The thyroid was 
disproportionately small consid- 
ering the patient's size. 

The neighborhood symptoms 
were particularly outspoken, and 
Fio, 2s,— sinimft from Cawiwith cbromophobe it was for their relief alone that 
{mm. x'i»5). "" " """'"*"' ™'""" "• """* surgical measures were indicated. 
The operation unfortunately was 
not particularly successful. With the optic nerves so seriously implicated, 
the mere sellar decompression which was performed was probably insuffi- 
cient, and doubtless a larger amount of the struma should have been 
scooped out (cf. Case XIX) and radiotherapy used in addition. 

The patient's sugar assimilation limit never having been established, his 
glandular dosage rests merely on a haphazard basis, but in spite of a possibly 
insufficient amount he has shown considerable subjective improvement. The 
probable invasion of the cranial chamber by the adenomatous hyperplasia 
speaks ill for the ultimate prognosis. 

Such an invasion by the tumor mass was an unexpected postmortem 
finding in the following case, which will serve, furthermore, as an instance of 
the effects of hyperpituitarism originating in adult life. 

CASE II.— (Surpcol No. 25971). Typlcalrecenlhyperpllultarlsmofadult llfeCacromegaly). 
with an actively-growing chronK^hobe struma, producing both pronounced nelchborhood and 
geoeral pmsure symptonu. Operation. Death. Autopsy. 
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May 9, 1910. Mrs. S. S,, a Russian Jewess, 26 years of age, a seamstress, was admitted 
through her physician, Dr. H. G. Beck, to Prof. Barker's service. Complaint: Amenoirhceaj 
to which she attributes her malady. 

She is one of a healthy family of twelve. She has always been well, with the excep- 
tion of a single illness in Russia seven years ago, when she was in a hospital for several 
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Fio. 28.— CiUB II. X-ray ol hIIb (nat. bim). Outlines datlrd. Frontal >mu« not greatly snLargrd. 

weeks with "headache, fever and blindness." During this illness "leeches were applied 
behind her ear." She regained her vision after a few weeks. 

Her menses began at 15 and arc s^d to have been regular until her marriage three 
years agn. 
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The ExtMing Malady. — This she dates from her m&rriage, soon after which the cata- 
menia ceased and she was said to be pregnant. She became temporarily bUnd in the right 
eye at this time. Eleven months after her marriage the menses reappeared for four months, 
but since then amenorrhtEa has been complete. 

An erUargemenl of the nose, hands and feet was first observed two years afo, as she 
oould not get on her rings or shoes. Headaches, present from the onset, have recently be- 
oome severe. They occur in paroxysmal attacks several times a day, accompanied by 
burning flushes and occasionally by nausea, projectile vomiting, temporary amaurosis and 
relaxation of the sphincters. No loss of consciousness occurs. There have been periods of 
diplopia and her trision has been rapidly failing, Svieating has been profuse for two months 
particularly at night, with itching and burning of the extremities. She feels drowsy; yawns 
frequently; sleeps most of the time. She has had attacks of palpitation and of polyuria. 
She is habitually constipated. 

Physlca] Examination. — A short (5 feet 5 inches) ovcmourished woman, weighing 
143 pounds— « manifest acromegalic (Figs. 26, 27). Her expression is dull and stolid 
and drowsiness is pronounced. The thoracic and abdominal viscera are negative. The 



heart and peripheral vessels arc normal: the blood pressure low, 90 to 100. Blood, negative 
(eosinopbiles 0.3 per cent,). No arteriosclerotic changes. 

Analysis of Hypophyseal Manifestations. — (a) Neighborhood Sifmpfoms:—Tbe aella 
(Fig, 2S) is enlarged (2.2 cm. an1«ro-postcrior]y by 1.5 cm. in depth). Eyes: Slight exoph- 
thalmos; bilateral ptosis; left oculomotor palsy with diplopia; a bilateral (apparently 
primary) optic atrophy with superimposed choked disc. Right homonymous hemianopsia 
(Fig. 29) with positive hemianopic reaction (Wernicke); left pupil lat^r than right. No 
anosmia: no history of epistaxis. Pharyngeal examination not made. 

(b) General Pressure Symptoms. — Profound headaches; nausea and vomiting; a low 
grade of trdema superimposed on discs showing an atrophic pallor. 

(c) GUmduiar Symplomt.^SkeUtal: The skull itself is not particularly modified, 
though the malars and zygomatic arches are enlarged. The jaw is not undershot nor are 
the teeth spaced (Fig. 30). There is no dorsal kyphosis. The hands and feet are charac- 
teristically modified, and the X-ray shows the typical bony changes (Fig. 31), Cutaneous: 
The enlargement of the soft parts is more characteristic, especially of the nose, lips, tongue 
and extremities. Width of the nose is 4.5 cm.; breadth of the hand at knuckles is 9.5 cm. 
The usual deep creasing of forehead, palms and knuckles due to thickening of the tissues 
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is apparent. The hair is thick and luxuriant; the akin moisi and much pigmented, especially 
on the exposed parts, but also in the axiltie and about the waistline. Dennatographia ia 
marked. The patient is well nouriahed. but adiposity is not a striking feature. 

The temperatuTe pcraiste aUghtly above normal (99° to 99.6°); no etowii^ of the pulse. 
There is a tendency to polyuria (2000 cc. not infrequent — 3310 on one occasion). Torpor 
and drowstnew are marked features. 

The sugar aastmUafion limit was not definitely established: it was not high. On one 
occasion (May 14) a glycosuria occurred aft«r 250 grams of glucose. At times the urine 
gave spontaneously an atypical reduction with Pehling's solution. On May 16, 100 grama 
IjEvulose led to this atypical reduction, but there was no fermentation and no rotation with 
the polariscopc. On May 2dth an antmor lobe 
injeetum (2 cc. of 5 per cent, solution) into the 
deltoid caused a alight atypical tbennic reac- 
tion to 100°. 

Ductless Qland Series. The thyroid is 
palpable; possibly enlarged. Pelvic examina- 
tion shows an undersized uterus: only one 
small ovary palpable. AdreruU (?).■ Marked 
pigmentation of the skin. 

June 4, 1910. — Operation. Hypophyitol 
decompreiiion by ike siAlabiat Tovte ivith sub- 
mucous resection of vomer. Terminal pressure 
phenomena of umitspected intracranial extermon 
o/itrmna. MedtiUary failure onOiefollolmng day. 

Owing to the lingual hypertrophy unusual 
difficulty in anajstheti nation. Owing also to 
an enormous hypertrophy of the turbinates it 
was difficult to secure the usual gpneroua expo- 
sure. The sphenoidal cells were small. The 
sellarbase, however.waseasily identified and its 
floor removed, exposing the glandular capsule, 
which waa split. The gland bulged greatly 
through the opening: no tisSue removed. Fio. 30,--Cii»ii. ShoBLngihBMBui'ruQipMBd 

June 5iA. ^Though reatleas during the 
night the patient was conscious and rational and in good condition, desiring nourishment. 
The following morning she had one of her t3rpical seizures with sudden severe headache 
and projectile vomiting. Another attack followed at noon, accompanied by slow, irregular 
and feeble pulse, cyanosis and Cheyne-ijtokes respiration (evidently a medullary phenom- 
enon), lasting for half an hour. At two p. m. a third attack occurred, with sudden 
onset; pulse 60; Cheyne-Stokes respiration, severe headache and vomiting, with uncon- 
sciousness lasting fifteen' minutes. During a fourth attack at six p. m. there was com- 
plete respiratory cessation. Artificial respiration was kept up until eight-thirty p. m., 
when cardiac action ceased, with no resumption of spontaneous breathing. 

PostmtHtem Examination. — The brain after hardening in situ was removed in its 
meningeal coverings, with the sphenoidal bone and adjacent operative field attached. A 
median lon^tudinal section (Figs. 32, 33) shows an encapsulated, reddish, friable, soft 
tumor mass occupying the situation of the third ventricle. This mass overlies a glandular 
struma filling the enlarged sella and is separated from it at this mid-level by the intact 
dural diaphragm of the pituitary fossa. The distended fossa measures 2.2 by 1.5 cm. 

The adenomatous tumor arising in the gland proper has burst through between the 
elinoid processes on the left side of the fossa where it envelopes and partly obliterates 
the internal carotid and deeply indents the uncinate region of the temporal lobe. Here it 
is continuous with the sugierimposed oval-ahajH'd ma.-<a which occupies the mid-region as 
described above. This maas has pushed iis way upward to the outer side of the left optic 
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tract, for on scooping out the portion of tumor indenting the right hemisphere <Fig. 33} 
the entire chiasm ia found to be dislocated far to the right, the left tract being thinned to a 
mere web of tisaue. The brain stem, furthermore, is dislocated backward by this mass, and 
the foramina of Monro are occluded, causing an obstructive hydrops of the lateral ventricles. 
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The median floor of the sella has been completely removed by the operation. The 
field of operation is clean and the procedure itself has accomplished its primary object of 
sellar decompression. 
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HiBloloffieaily, the tissue occupying the enlarged sells is made up chiefly of a maaa ot 
hyaline materiBi, t&king a faint acid atain, in the centre of which is an area, visible to the 
naked eye, measuring 3 by 8 mm. This area is calcareous and takes a heavy hematoxylin 
stain. It is surrounded by a dense fibrous capsule. In the fresh, this area had a boUed- 
yolk-of-egg color and its translucent connective tissue capsule was visible to the naked eye. 

Around this central area are mtuiy cell masses containing (or the most part chromo- 
phobe elements, though some eosinophilic cells are present. Many cells are multinuclear, 
others have eccentric and deeply staining nuclei. No mitotic figures are observed. There 
is considerable pigment. In the extrasellar portions of the struma the cells are loosely 
placed and practically without visible supporting substance. There are do acidophiles. 
Many of the cells have biiarre nuclei with increase of chromatin. Many multinuclear cells. 

In r6sum6, the picture is that of an anterior lobe (chromophile) hsTierplasia largely 
undergoing degenerative changes, with a superimposed actively invading struma (Fig, 34) 
of chromophobe elements, possibly originating in pars intermedia. 

In the pharyngeal mucosa are two epithelial lined pockets (relics of Rathke's pouch7). 

The Other DtuiUgB Glandt. — The thyroid is somewhat enlarged and shows histologically 
a colloid goitre. The ovaries are large, cystic and degenerated. The pancreatic islets are 



FlQ. 34.— Cbm 11. Microphploiraph (muK. X 375} of chromophQbe slnjins. ahowing biisrr* lypea ol 

numerous and large and the gland shows a fatty infiltration. There is considerable persistent 
thymic tittue. The adrenals are large; the medulla apparently hypertrophic, and the cells 
of the zona fasciculata have undergone marked fatty change. 

The liixr on section shows a pale yellow tone about the portal spaces; histologically 
there is a marked fatty change throughout, though more evident in the centre of the lobules. 

The uierus is small; 6 cm. in length, 3 em, in breadth. 

No arteriosclerosis; some slight yellow opacitie.'! on the intiraa of th: airta. 

Interpretation and Disclssion. — The condition represents an acute or 
subacute stage of hyperpituitarism originating in an adult after epiphyseal 
oBeificatton hod occurred, with consequent enlai^ement only of the acrat parts. 
It is possible that the hypophyseal instabihty may actually have dated from 
the illness contracted shortly before her marriage and that no attention was 
paid to the latent malady until the onset of the neighborhood symptoms and 
amenorrhcea. 
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No outspoken evidences of dyspituitarism were present, though she was 
small and somewhat obese. Her luxuriant hair, moist skin, elevated tempera- 
ture, normal sugar tolerance and the insignificant thermic reaction to an 
injection of anterior lobe extract all pointed to a state of hypophyseal 
hyperactivity. However, in view of the postmortem findings there can be 
but little doubt that a state of insuflSciency was near at hand, for the en- 
larged anterior lobe was undergoing degenerative changes. 

The degree of neighborhood distortion brought about by the adenomatous 
hyperplasia was extreme. Notable is the fact that the growth had bxu^t 
through the dural capsule toward the left side rather than by way of the stalk. 
Consequently the primary implication of the chiasm was such as to produce 
an homonymous rather than the supposedly more typical bitemporal hemian- 
opsia. It had also deeply indented the left temporal lobe, and possibly some 
of her peculiar attacks may have been of uncinate origin. 

The severe paroxysmal headaches with vomiting, together with the some- 
what unusual local signs, should have made us suspicious of this intracranial 
invasion by the growth, and consequently more wary of a primary operative 
attack from below on the distended sella. The conditions found at autopsy 
make it clear that the suprasellar extension of the tumor was doing the chief 
damage. This obviously could have been approached only by a left sub- 
temporal operation, such as Horsley practises. 

Doubtless, in view of the postmortem findings, a preliminary subtemporal 
decompression would have been advisable at least before the sellar operation 
was attempted. However, the intracranial conditions were entirely unsus- 
pected, though the somewhat bizarre local signs should have put us on our 
guard even in this, our first experience with a lesion of this type. The internal 
hydrocephalus had produced a medullary dislocation into the foramen mag- 
num, to which the terminal symptoms of respiratory failure were due. 

B. Neighborhood Tumors with the Consequences of Hypopituitarism 
the Most Striking Feature. — ^We now come to a consideration of the group 
of cases in which evidences of glandular deficiency dominate the clinical 
picture from the outset. There occur a number of clinical types, though the 
main line of division will be drawn between forms which have originated 
before and those which have originated subsequent to full adolescence. 

Further subdivisions, however, of both of these types might well be made 
on a pathological basis, with a differentiation between cases in which the 
lesion is actually hypophyseal in origin and those in which the direct pressure 
of an extraglandular growth interferes with the normal hypophyseal function. 

Such tumors as arise from a congenital anlage in sphenoidal or infun- 
dibular regions serve as illustrations of the latter, and owing to their exist- 
ence from birth they are apt to compromise the hypophysis and give signs 
of their presence in the earlier decades of life. True glandular strumas which 
are productive of functional insufficiency are, on the other hand, more often 
associated with the third or fourth decades. This, however, is not an invari- 
able occurrence, for a tumor arising from a congenital rest may not actively 
enlarge until relatively late in life (cf. Cases VII and XVII), and a true hypo- 
physeal struma may occur in time to modify adolescence (cf. Case V). 

The Preadolescent Types. — Of these, doubtless the most striking 
is the type to which the widespread att<?ntion of clinicians was first drawn 
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by Frohlich's" paper (1901), though Babinski the jear before under a similar 
title' had described the same condition in a young woman. Frohlich's patient 
was a 14-year-old boy, with an hypophyseal tumor, who not only showed no 
signs of acromegaly but on the contrary symptoms of quite a different nature. 
These on the basis of our subsequent experimental studies can be safely 
ascribed to a state of glandular insufficiency. Frohlich was able to collect a 
sufficient number of cases from the earlier literature to justify the assumption 
that a new clinical syndrome was before us. 

In addition to the neighborhood manifestations of tumor the main 
clinical features of the lypus Frohlich, to which Frankl-Hochwart" has since 
drawn especial attention, are the peculiar adiposity, with a feminine type of 
distribution when it occurs in males, aplasia of the genitals, hypotrichosis, 
subnormal temperature, psychoses of varying nature and an undersized 
stature. To these symptoms we may add 
the important factor of a high carbohy- 
drate tolerance. Barring the tumor, the 
clinical sj-ndrome is the counterpart of the 
experimental states following partial hypo- 
physectomy in puppies. 

Though this particular type is now a 
well recognized one, there seem to be other 
preadolescent forms associated with tumor, 
in which adiposity is a less striking feature, 
though the combination of tumor with ob- 
vious signs of genital dystrophy and imder- 
growth are manifest {cf. Cases III and IV). 
And we must not forget at this stage of the 
discussion, not only that there are adult 
forms as well, but, and what is more import- 
ant, that both pre- and post-adolescent forms 
are recognizable (cf. Group III) in the 
absence of the tumor on which Frohlich and 
Frankl-Hochwart have laid so great stress. 

The following case, already recorded in some detail," is the most typical 
example of the iypua Frohlich occurring in this series, though Case V belongs 
in the same category. Unfortunately at the time the patient was seen (1901) 
insufficient attention was paid to most of the points which now interest us. 

CASE III. (Surgical No. 13054.) An Interpeduncular mixed tumor causing nelghlwrhood 
aymploms and hypophyseal Insufficiency (hypopituitarism of the type Frohlich) by glandular 
obttruction. 

December 12, 1901. Mary D., a seamstress, aged 16, entered Dr. Osier's service with 
the complaint of dizziness and headaches. 

She has suffered for some years with headaches and has always been small and deli- 
cate. She has never menstruated. For a month there has been failing vision, pain in the 
back, drowsiness, nausea and vomiting, constipation and "swelling of the extremities." 

PhyskaJ Eumlnalion shows a well-nourished though undersized (height 4 feet 8 
inches) and undeveloped girl. Mucous membranes of good color: gums soft and ai>ODgy 
(pyorrhea alveolaris). The skin is smooth and presents a waxy appearance. .Axillary and 
pubic hair is very scant. The subcutaneous ti.ssues appear a'dematoua, probablv due to 
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the glossy appearance of the skin stretched over the abundant panniculus. There is no 
"pitting" on pressure. The breasts are undeveloped: pelvic organs are infantile. Hands 
and feet are particularly small; the fingers delicate and tapering. 

Viscercd examination (thoracic and abdominal) negative. The urine is of low specific 
gravity and is increased in amount. 

The only positive neurological findings are a suggestive pallor of the optic nerves 
with superimposed oedema (choked disc of low degree); shrinkage of the visual fields for 
form without hemianopsia, and exaggeration of the deep reflexes. Her mentality is of 
a childish order. 

Two months later the choked disc had become pronounced, and three futile explora- 
tory operations were performed (Feb. 21, March 8 and March 17, 1902), disclosing only 
an internal hydrocephalus. In April she became stuporous, and extreme rigidity of the 
four extremities developed. She died May 1, 1902, from an inhalation pneimionia. 

Postmortem Examination. The thoracic and abdominal viscera were normal; pelvic 
organs infantile. (The ductless glands were not especially observed.) 

On removing the brain (not hardened in situ) a nodular tumor mass the size of a golf 
ball was found occupying the infundibular space (Fig. 35) and extending up as far as the 
corpus callosum. It greatly distorted the mid-brain and obstructed the foramina of Monro, 
producing a hydrops of both lateral ventricles. It also pressed upon and moulded the crura 
cerebri. 

HistologicaUy the growth was a mixed tumor containing cartilage, bone cells, mjrxo- 
matous tissue and so on. It was pronounced a teratoma by Dr. Welch. No histological 
study was made of the pituitary body and the gland has since been lost. 

Interpretation. — This, a typical instance of Bartels^ syndrome ''dystro- 
phia adiposo-genitalis" of the type Frohlich, was my earliest certified case of 
hypophyseal disease and first aroused my interest in the subject. At the 
time the patient was under observation (1901), though an intracranial growth 
was surmised, the absence of bitemporal hemianopsia, without which one 
hardly ventured to make a diagnosis of a pituitary tumor, together with the 
overshadowing general pressure disturbances due to the internal hydrocepha- 
lus, completely threw us off the track. No X-ray studies were made and the 
interpeduncular tumor proved a postmortem surprise. A case of close simi- 
larity occurring in a young woman of 17 had been described the year before 
by Babinski. FrohHch^s report had just appeared. Neither paper, unfortu- 
nately, had been seen. 

The process in this patient, due to the slow-growing, mesially placed 
tumor from a congenital anlage in the infundibular region, gave as its chief 
symptoms the retardation of sexual development and skeletal growth, certain 
obscure nutritional disturbances and general headaches. The acute onset 
of general pressure symptoms, with the formation of a choked disc, was 
doubtless due to the internal hydrocephalus. A review of the medical history 
of this case (Dec. 12, 1901 — Feb. 20, 1902) is interesting, in view of the dis- 
cussion which arose in regard to the peculiar adiposity which the patient 
exhibited, many observers ascribing it to a nephritic oedema because of the 
polyuria though the usual evidences of nephritis were absent. 

In an article dealing with tumors of the hypophysis Pechkranz^^ (1899) 
attributed to these growths the undeveloped genital organs, the femininity 
of the skeleton and the oedema of the face and extremities. Inasmuch as 
genital hypoplasia and optic atrophy are prominent features of these 
conditions, gynsecologists and ophthalmologists were naturally among the 
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first to see and record them,'" and solely with emphasis on this combination of 
symptoms my early report of this and one other patient (Case XIV) was made. 

Another case of Infantilism of a somewhat different type, associated 
with an hypophyseal tumor, is as follows: 

Case IV. (Surgical No. 26920.) An intetpeduncular tumor (uacerlified) causing 
oefghborhood symptoms and hypophyseal deficiency with InfantllUin (type Lxirain) but no adl- 
poshy. Operation: subtemporal decompreuion, Encouraj^ng experience with glandular therapy. 
Subsequent death. No autopsy. 

November 6, 1910. Miss E. D., Bingle, 18 years of age, entered Prof. Barker's service 
and was subBequently transferred for operation. Complainl: Headache; vomiting; delayed 
adolescence. 

Her parents and seven brothers and aisters are healthy and of uaual stature. She 
has had no past illness, but has been undersized and delicate, shy, nervous and retiring. 
Highest recorded weight 94 pounds. Never adipose. She has never menstruated. 

Present Symptoms. BitemportJ headachea of increaMng severity for past two years; 
frequent vomiting; transient attacks of diplopia with strabiamua; progressive weakness; 
recurring "numb spells" (uncinate?) with gustatory impregsiona, increase of headache, 



rifpditieB, and occasional loss of consciousness. Some mental hebetude; irritable and lach- 
rymose at timea. Extreme polyphagia and polyuria for a period of three months (4000 cc. 
one day's measured amount). 

Physical Examination. A pale, emaciated young woman of infantile appearance: 
dull and stuporous most of the time, with sluggish response to questions. She has acquired 
practically no secondary sexual characteriatics (Fig. 36). 

Viscera (abdominal and thoracic) negative. Pelvic orgaTis infantile. Neurological 
tests show, in addition to the local signs to be given, a marked tremor with exaggeration of 
the deep reflexes. Cardiovascular examination negative. Blood pressure often too low to 
be registered; averages 50 mm. Hg. Blood: Htemoglobin 56 per cent, (eosinophiles 1.4 
to 2.6 per cent.}. Urme negative except for the polyuria. Stools negative. 

Analysis of Hypophyseal Symptoms. (a) Neighborhood: The X-ray shows sellar 
enlargement with obscuration of outlines. Eyta: No optic atrophy. A left internal stra- 
bismus; slight nystagmus. Pupils dilated; no light reactions. Fields not taken — patient 
cannot sit up. No gross hemianopsia. Acuity low. 

Examination of the pharyngeal vault shows a median slit-like opening in the mucous 
membrane just posterior to the edge of the vomer (peraiatent Ratbke's pouch?). No ade- 
noids. No epistaxis. Suggestive unnruife (^rus symptoms; also rigidities suggesting pres- 
sure against crura cerebri. 

(b) General Pressure Symploms. Severe headaches; vomiting; low grade of choked 
disc; exceaaive drowsinesa and yawning. 
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(c) Glandular Symplomt. Skeletal growth infantile: height about 140 cm.; weight 58 
pounds. Handt: Fingers very delicate and tapering (Fig. 37). Incomplete ossification of 
epiphyses (Fig. 38). 

CidaneoM. Skin rough, dry, shiny; no perspiration whatsoever. Numerous pig- 
mented freckles. Hypotrichosis. The hair of the scalp is dry and thin : practically no pubic 
or axillai? hair. Kails thin and small ; no 
crescents visible. 

Secondary sexual characteristics in abey- 

Sugar lolerarux not tested owing to 
vomiting. Positive thermic reepome t« injec- 
tion of anterior lobe extract. Marked polyuria 
and polydiptia. Temperature (per rectum) 
ranges slightly subnormal. 

Other Ductless Qlands. TAj/rout somewhat 
enlarged. Ovaries not palpable; uterus infan- 
tile. AdrenaUT): pigmentation: exceedingly 
low blood pressure: asthenia. 

While in her stuporous condition organo- 
therapy (hypophyain, 9 grains daily) was 
begun on November 16. Under this she 
brightened considerably; took more nourish- 
ment; blood pressure was higher. In view of 
this improvement it was thought that an 
operation might be undertaken, though the 
feeble pulse, ansemia and stupor made the 
risk considerable, 

November 26. Operation. Right tubtem- 

■porid decompression. Practically no ansHtbeua 

necessary, as there seemed to be a general 

hypKBthesia of the body. The subtemporal 

bone was thin, brittle and without diploC; 

„ „, „ ,„ „ „ cerebral tension was high. No poat-opera- 

Fio, 37.— Case IV„ DelicnW, infantile, much ,, ,. ^ .- i i j . 

pii men ted hand, tivc complications. Contmuanceof glandulaT 

feeding. 
Subsequent Notes. Nov. 27-Dec. SO. Her headaches ceased; vomiting became infre- 
quent; she gained in weight; the blood pressure rose, occasionally exceeding 100; she became 
bright and wakeful: After a month of this improvement the opotheraphy was discontinued , 
and within two days she relapsed into her former stuporous condition. 



Fia, as,— Cs» I^', x-ray ihowini delicsw finger Kith tardy epiphyseal union (act. IS). 

While in this state a lumbar pxmctart was performed and 30 cc. of fluid withdrawn. 
This fluid had but a alight pressor effect on a test rabbit. The puncture caused an abrupt 
thermic response from 08° to 101°, enduring about ten hours, possibly (?) from liberation 
of anterior lobe secretion. Four days later {Dec. 2i) a positive thermic response was ob- 
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tuned by the Bubcutaneous injection of 0.2 grama of boiled anterior lobe extract, with a 
rise of neady three degrees. The akin became moist; there was a marked lessening of the 
urinary secretion for the day (a diminution from 2130 to 425 cc). The improvement on 
the following day in her general condition was striking: her mind waa clear; she was cheer- 
ful and hungry. 

Opotherapy by mouth was then resumed, with continued improvement. It was 
again interrupted after two weeks, and thyroid and lutein extracts given itastead. Under 
this treatment she lapsed into her former stuporous condition, with subnormal temperature 
and so on. On resuming the hypophyseal feeding she again improved greatly. 

A few weeks lat«r (Jan. SO) she was removed by her relatives to a distant city, and 
the glandular feeding was discontinued, against advice. She died 
March 18. No postmortem examination was permitted. 

Interpretation. — A review of the question of 
iDfantilism of various types, upoD which the French 
in particular have written widely, will be reserved 
for a later section (page 253). Siiffice it to say here 
that the condition of this patient corresponds with the 
type Lorain — a weak, delicate, undersized individual 
with the bodily proportions of an adult (in the absence 
of secondary sexual characteristics) rather than those 
of infancy. The whole discussion of nanism unfortu- 
nately overemphasizes the external appearance rather 
than the possible underlying morbid processes which 
may prove important etiological factors in these con- 
ditions. 

BJttore Levi'°' has contributed greatly to our un- 
derstanding of this type of infantilism by radiographic 
studies of a typical case (Fig. 39). Not only had the 
epiphyses failed to ossify, but the cranial X-ray showed 
an enlarged and deformed sella, doubtless due to a 
pituitary tumor. The skeletal conditions therefore 
closely resemble those of this Case IV, though the 
pressure phenomena were less advanced. 

Cases of hypophyseal infantilism of this type 
show, in their freedom from adiposity, a striking con- 
trast to the adiposo-genital dystrophy of the cases to 
which attention was called by Frohlich. A good ex- 
ample has been recorded by Lemann and Van Wart"'. 
Probably in the end all of these instances of hypo- o/" inu^Aim*^"'"' t^ 
physeal infantilism (due to preadolescent hypopitui- J*™'';^!^^"' p°,ient'i*^ 
tarism) will come to be grouped together, whether they zoyearsonioniiia: height 

,,,..,. ., . 4 II. 4 in. (133 cm.) (Ettore 

exhibit adiposity or not. Levi>. 

Here certainly there was an early functional de- 
ficiency of the pars anterior which resulted in the persisting infantilism 
(sexual and corporeal). The positive thermic reaction to anterior lobe 
extract supports this view. It is barely possible that there may not have 
been a comparable degree of posterior lobe implication. Unfortunately no 
tests of the carbohydrate tolerance were admissible. Both lobes of the 
gland are doubtless affected in the typus Frokiick. 
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The local pressure manifestations had become marked, leading to a 
spasticity resemblii^ the terminal conditions of Case III, They were 90 
pronoimced, indeed, that a primary direct surgical attack on the gland was 
inadmissible, and in view of the patient's considerable improvement sub- 
sequent to the decompression and glandular feedii^, it was opposed by her 



In the following case, infantilism akin to the typus Frohlich is a marked 
feature, though the growth in this instance is a primary struma of the gland 
itself, not a superimposed lesion which obstructs the gland, as in the preceding 
case. 

Case V. (Surgical No. 27100.) Huge hypophyseal atruma distorting the brain. Primary 
hypopituitarism, with neighborhood, general pressure and glandular symptoms all pronounced. 
SelU destroyed: liemlanopsia; choked disc on primary atrophy; adiposity, feminism, genital 
dystrt^hy. Subtemporal decompression. Death. " Status lymphalicus." 



FioB. 40. 41. — Case V. Showiiu the cluriwterisUo [soial conCaur (maxillary procoathiim) aaaoci- 
ated with interpeduaFutac tumor and liypoiHtuitariam. NaU. an risht, the Kbunilant pannicuiui. amatl 
hand and laJKnng BtiEen. 

December 21, 1910. H. G. W., aged 22, single, referred by Dr. K. F. Junor of 
Brooklyn, through Dr. M. Allen Starr. CompUani: Headaches, vomiting, loss of vision, 
epileptiform attacks. 

A negative family history. He was exempt from the usual children's maladies. At the 
age of 5 he had a severe fall, striking his forehead : he has been subject to headaches ever aioce. 
It is obvious that his adolescence was imperfect, and childlike tendencies have persigted; 
he has never shown any sexual instincts. 

He has undertaken some business tasks of late, but they proved too much for him; 
he "broke down" five weeks ago and since then has been confined to his bed. He has suf- 
fered for years with insomnia. 

Present Aggravation of Symptoms. Increasing headaches led to an ophtbolmological 
examination, when, seven months ago, Dr. Scott Wood found a nasal hemianopgia of the 
left eye; right normal; no choked disc. Vi^on is now completely lost in the left eye and 
is rapidly failing in the right. 
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The headaches, which are accentuatol by recumbency, have gradually become much 
more severe; they are "bursting" in character, so that his head has to be held, and are 
accompanied by haUucinatiooa of a "horn growing from hia forehead." There has been 
projectile iumtUing of late and much nausea. For three or four weelu he has had many 



Fia. 41.— Cue V. X-ray of cnaial bue (Dkt. siie), >lia*i>ig murb di^teaclecl »]]a (dotted). 

Jacksonian allacks, accompanied by an indescribable olfactory and gustatory b 

and several seizures with unconspiousness, one lasting twenty-four hours. There has been 

marked lose of memory; also periods of dysarthria or actual aphasia. 

Absence of cutaneous perspiration has been noted for years. Polydipsia and polyuria 
have also been present in the past. 



Physical Examination. An ovemourished, delicate, bo>Tsh-looking young man 
(Fig. 41), suffering intensely with symptoms of cerebral pressure. The localizing signs 
obviously point to a large interpeduncular tumor. Blood and urine negative. 

Analysis of Hypophyseal DIslurbanus. (a) Xeighborhood Syntptoim: Stereoscopic 
X-ray plates show the sella to be praciically destroyed (Fig. 42). £^3: Bilateral exoph- 
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thalmoB. Left primary optic atrophy; right, a lowgrtkde of choked disc. No photophobia. 
Pielda: Amaurosis total od the left; right, upper temporal defect (the leaJoD therefore has 
produced a right homonymous hemianopsia). Complete anosmia. Uucinate attacks. 
Exaggerated deep reflexes, which possibly indicate pressure on crura. Ketropharyngeal 
examination shows a median crypt, regarded as a relic of Rathke's pouch (ct. Case IV). 



FlQ, 44.— Cms V. X-ray ol Kubitb (nat. BJic): united ppiphyKS. 

No nose-bleeds; but there has been a mucous discharge, occasionally blood-tinged, from 
the pharynx for years. 

(b) General Pressure Symptoms. Extreme headaches; marked dilatation of extra- 



Fia. i.y—CaK V. Peniilsnt thynmi (sliglidy reituced). 

cranial vessels, vomiting, dizziness, choked disc, evidences of foraminal (F. magnum) her- 
niation with medullary symptoms. 

(c) Hypophyseal Symptoms, Skeletal: Small stature and delicate bony framework; 
feminine outlines; tapering extremities. Height 5 feet 6 inches; weight 147 pounds. Con- 
figuration of head and features typical of a long-standing interpeduncular tumor (Fig. 40) 
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(cf. profiles shown in Figa. 71, 101, 114o, etc.). Hands delicate, covered with a dry, wrinkled 
skin; fingers tapering (Fig. 44). Epiphyseal lines (radial) still present. 

Culaneous. Skin smooth and delicate as an infant's; procticsUy hairless, excluding 
the Hcalp; almost no beard, axillary or pubic hairi skin dry; rarely perspires. Adipoaiig 



•r pectorals, hips and pubes. 
; lai^er amounts vomited. 



definite; of feminine distribution; especial depositions of fat o 

Carbohydrale Itderance high: 3.50 grams dextrose negativ 

No thermic reaction to 0.2 gram boiled pars 
anterior extract, but some sweating with rise in 
pulse-rate and blood pressure resulted. Slight 
polyiiHa (1.500-2000 cc); amount of urine often ex- 
ceeding amount of liquids ingested. The lemperalure 
ranges subnormal (96° to 68°) ; the pulse also (60 to 
70). The bUxxt preKsuri: is very low (85 to 90 mm.). 

Polyglandular. Thyroid not palpable. Thymus: 
substernal dullness increased. Testes somewhat 
amall; no noticeable hypoplasia of the genitalia. 

Though mental disturbances are marked, it is 
difficult to distinguish between those the conse- 
quence of glandular deficiency and those due to local 
pressure (uncinate) and general pressure effects. 
There is definite enfeeblement of memory, occasional 
aphasia, convulsive seizures, etc, (not a matter of 
wonder in view of the postmortem findings). 

Patient's condition regarded as very critical. 
While under observation there were a number of at- 
tacks with unconsciousness and rigidity without con- 
vulsions, in which symptoms indicative of medullary 
implication occurred. Decompression for the general 
pressure symptoms seemed urgently indicated. 

Operation. December 27. Left subtemporal ilecompression, Rijht ventricular punc- 
ture. A most difficult and trying operation. Exceedingly tense dura; unusual vascularity 
of bone. To lower tension before opening the dura a ventricular puncture was made, with 




FlQ. 4fl.- 



aphpQoidfU celta. 



the withdrawal of 25 cc. of clear fluid. Operation concluded; prompt recovery from the 
anaesthetic. Patient thought to be doing well, when a sudden respiratory cessatbn (medul- 
lary?) occurred six hours later. 
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Postmortem Examination. Analomicat Diagnosis. — Status lytnphaticua: hypopbyfeal 
tumor. 

The body has a strikingly feminine coofiguratioD. The panniculus ia unuaually thiclc, 
measuring 5 cm. over the abdomen. Mcsentpric and retroperiConeal fat particulariy abun- 
dant. There are a few small lipomatoua masses free in the peritoneal cai'ity. 

Such abnormalitiea as were shown by the thoracic and abdominal organs are as follows: 
IiUestines. A most extraordinary mottling with solitary lymphoid follicles, which in 
the large bowel are as large as peas and closely packed. Mesenteric glands very numerous, 
though not partieulariy large. The cut surface of the spleen shows closely-placed, yellowish 
dots, presumably lymph hyperplasia. The 
adrenals are very large, particularly on the 
left. Cortical zone sharply marked, but cen- 
tral grayish streak of medulla barely visible 
and presumably deBcient. The ficer is ex- 
tremely fatty. The IhyinM is very large, 
bilobular, weighing 30 grms. and measuring 
10 by 5 by 2.5 cm. (e/. f'ig. 45). The thyroid 
is extremely small; of normal ajipearance on 
section. Two possible parathyroids identiBed. 
The aorfa is small, thin, elastic, infantile. The 
subintimal coat shows a yellowbh discolora- 
tion from fat. The testes are small, soft, but 
appear normal on section. 
Fin 4B, — CttK V. Longitudirml acpiiop UiDtotogical Appenrances. Adrenal: Ex- 

iiito"U|ion'i.™hird'™irkle°"roinl""''»ide.'"'' treme fatty degeneration of the reticular 
layer. Medulla exceedingly small; celb appear 
normal. Pancreas: Islets inconspicuous, small, apparently normal. Thyroid. — Excess 
of colloid in the distended acini. Testes: Absence ot interstitial cells; tubules appear 
normal. Sertoli cells present; also some spermatozoa (ct. Case VIII). Thymus. — Extreme 
hyperplasia. 

Examination of Brain, ttemgved in its durol envelope, after formalin fixation in 
situ, together with the sphenoidal bone. The dura shows many large pacchionian granu- 
lations and many arachnoidal hemiie (Wolbach). Marked cerebellar herniation through 
foramen magnum. Convolutions much flattened. 

On dissecting away the sphenoidal bone from below it is found that the introsellar 
portion of the tumoc has distended and absorbed the pituitary fossa and partly herniated 
into the sphenoidal cells (Fig, 46). Practically nothing but mucous membrane covers this 
portion of the gland, the dura having completely disappeared. The growth has spread for- 
ward under each frontal lobe (Figs. 46, 50) and surrounds the olfactory nerves; it com- 
pletely envelops the left carotid artery, just as in Case II, and both optic nerves are 
also surrounded by extensions of the tumor mass. 

Sections (coronal) of the brain show (Figs. 47 and 48) that the struma has burst 
through the left side of the pituitary dural envelope. Thence it has spread upward and 
greatly deformed the briun, by indentation rather than by invaaon of the nen'ous struc- 
tures. The tumor extends upward in tripartite fashion. A central protrusion filb the third 
ventricle (Fig. 49) obstructing both foramina of Monro and distoriing the anterior end of 
the corpus callosum. Each lateral protrusion extends into the adjoining temporal lobe, 
deforming the uncinate region and projecting apparently into the lateral ventricles. The 
growth actually lies within the subdural apace and has merely pushed aside intact pia- 
arachooid. 

The tumor tissue on section has a grapsh, succulent, translucent appearance, with a 
few discolored, brownish spots. Hislological examination shows it to be composed entirely 
of soUd masses of chromophobe cells with a non-granular protoplasm and large sharply- 
cut vesicular nuclei — the type of neutrophilic cell comprising pars intermedia. 
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Interpretation. — A state of hypopituitarism dating from a preado- 
lescent age and possibly related to the cranial injury of early life. There 
was unquestionably an imperfect acquirement of the secondary sexual char- 
acteristics, though without the striking hypoplasia of the genitalia seen in the 
more typical cases of the Frohlich type in the male. It is particularly note- 
worthy that the spermatogenous epithelium was shown histologically to be 
active, though no Leydig cells could be identified in the interstitial spaces 
(cf. p. 276). 

His sexual indifference, though recognized, had not been a source of 
anxiety to his intelligent parents, on whom he showered his affections with 
childlike exclusiveness. Despite his rather small stature, one would perhaps 
have commented rather on his outward appearance of femininity than upon 
the persistence of any physical characteristics of the preadolescent age. 

Even more than in Case II, the examination of the brain showed what 
an extraordinary deformation and distortion of the adjoining parts of the 
encephalon may be brought about by this type of chromophobe hyperplasia, 
adenomatous struma, or whatever it is to be called. Here again, as in Case 
II, the growth burst through the side of the pituitary capsule and spread up 
to the left of the chiasm (producing a type of right homonymous hemian- 
opsia), enveloping the carotid, the olfactory and optic nerves in its progress. 
None of these growths in our series — so-called malignant adenomas — have 
caused metastases, though in view of the fact that the cells seem to thrive 
with such a scant blood supply and to be supported by practically no inter- 
cellular substance, there seems no reason to believe that they could not sur- 
vive and multiply if transplanted. 

The polyglandular syndrome is notable in this case particularly in its 
thjrmic relations. Had the patient died a few years before under an anaes- 
thetic given for some minor operation, and had the postmortem examination 
been confined to the body alone, the condition would have been regarded as 
an instance of **mor8 ihymicaj'* associated with extreme status lymphaticus. 
There can be, however, little doubt but that the hypophyseal disorder was 
the primary element in the undoubted pluriglandular syndrome. 

It was particularly diflScult in this case to know what were the proper 
steps to take in an attempt to furnish some measiu*e of relief. These strumas 
are unquestionably slowly growing affairs, capable of degenerative meta- 
morphoses, and in view of this, it is essential that time be gained if possible. 
Here the general pressure symptoms were such as to demand urgent attention. 
Hence it was deemed best to perform a subtemporal decompression, with the 
idea of subsequently decompressing the sella or partly emptying it of its 
contents in the hope of preserving the optic nerves from further implication. 
The ansesthetic was well taken, and death was attributable, I think, to a 
post-operative increase in the medullary herniation rather than to the existent 
status lymphaticus. Possibly, however, both conditions may have played a 
part. Certainly a primary attack on the tumor in an individual in this 
critical condition, whether by a subtemporal or by a transphenoidal route, 
is unthinkable. 

Taken as a whole, the case represents the more advanced or terminal 
stage of conditions which prove to characterize some of the adult types of 
h3rpopituitarism with tumor, to be described. The critical feature of the 
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excessive enlargement of an hypophyseal struma lies in the secondary intra- 
cranial complications rather than in the effects of glandular insufficiency. 
The reverse is true of the large cervical struma, the frequent accompaniment 
of cretinism or myxcedema, for in these states the pressure manifestations 
are less apt to be a source of distress than the constitutional effects of the 
disease. 

In the following case there were no corporeal manifestations of infantil- 
ism, and the evidences of glandular insufficiency were somewhat less marked 
and were seemingly delayed until adolescence was established — a transition 
case, in a measure, between the foregoing and the subsequent cases in this 
group. 

Cabb VI. (Sui^cal No. 25715.) Chronic (sUtionary) hypopUultartem in an adolescent 
wflli deficient mentality and epilepsy. Deflnlic ndghboriiood symptoms irf fnterpedimcular 
tumor (uncertified). Sellor decompression. QIandular lher^)y. 

April 14, 1910. Linda T., a Jeweas, 15 years of age, was admitted with the complaint 
of headaches, failing viuon, amenorrhcea, increase in weight and attacks of unconsciousness. 



Via. 53.— Cue VI. X-rny ol kIIs (nut. aiie). 

Her family history is without note. She was retarded as a normal child until her 
fourth year, when there occurred a series of convulsive seizures with loss of consciousness, 
followed by some mental impEurmcnt and a notable increase in weight. Three years ago, 
after a period of severe headache accompanied by vomiting, strabismus was observed. 
During the two succeeding years frontal headaches and vomiting were of frequent occur- 
rence, and she complained much of orbital pain. 

Her menma began a year ago with two scanty periods, but she has not menstruatod 
nnce. She has guned almost 40 pounds in weight in the last eight months. Polyphagia 
and polydipsia have been excessive. There is a constant itching of the skin, which is always 
diy; "she never perspires, even in the summer months." 

Physical Examlnstion. An overaourished girl, rather overmied for her age. Weight 
136 pounds. There are no objective motor or sensory distuibances. There b definite 
muscular weakness, tenderness of the tissues, and she compUuna of panesthcaias in the 
limbs and body. 
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During her hospital residence ebe had two or three attacks of unconsciousness without 
convulwon but with marked retraction of the neck and subsequent stupor. The extremi- 
ties during the attacItB were flaccid. 

Analysis of Hypophyseal Symptonu. (a) Neighborhood Manifataliora. The X-ray 
shows a slightly enlarged sella (Fig. 53) of normal conjuration. There is a bilateral pri- 
mary optic atrophy with almost complete loss of vision on the right; acuity, left, 15/30 



JiBrie'B Ivpi rn lonfl. 

line showing intercartilaginous discs of bone. There are no acromegalic changes. The 
hands are large and the fingers peculiarly long and tapering (Fig. 55) with epiphj'seat lines 
still traceable (Fig. 56). She is very round-shouldered. 

Cnlaneou». The skin is smooth and without perspiration. There is very little anl- 
l»ry and pubic hair, though the hair of the head is abundant. The n^ls show no crescents. 
Teeth arc normal; upper incisors prominent. 
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There is a noticeable excess of panniculus. Pelvic organs are infantile. Amenorrhea 
has been present for eight months. 

Her carbohydrate tolerance was not fully established, amounts of glucose exceeding 200 
grams being rejected. Though 175 grams could be retained, this amoimt gave no glycosuria. 
However, 175 grams with a coincident injection of .1 grain of posterior lobe extract gave 
an abimdant reduction. She gained several pounds in weight under the carbohydrate tests. 

She has slight polyuria (2000-3000 cc), a slowed pidse and subnormal temperature 
(97.6**-98** F.). A subcutaneous injection of 1 cc. of 5 per cent, solution of anterior lobe on 
April 10th caused a positive thermic response from 97.6** to 100° F. 

April 2L Operation. Sellar decompression by the siiblabial approach after primary 
tracheotomy. No difficulty was experienced in exposing and removing the floor of the sella 
and incising the dural envelope of the gland. The gland seemed unusually tense — ^rubbery — 
and resisted such efforts to remove a portion for examination as were thought justifiable. 
The cervical and sublabial wounds were closed without drainage. Urotropin. A comfort- 
able convalescence without complication. There was a marked post-operative increase in 
polyuria. 

April 26. Patient has a free menstrual discharge — the first in eight months. Her 
mental condition seems much improved, and it appears that she can see better (her mother 
is confident of this). Discharged May 29thf improved: free from headaches: taking whole 
gland extract. 

Subsequent Notes. June 16, 1910. There has been a gain in weight of 10 pounds, 
to 146. She remains free from headache and is said to be much less dull and sleepy. Her 
mental condition, however, is practically unchanged. She has had a second menstrual 
period. 

September /, 1911, Returns for observation. No organotherapy for several months. 
Has just recovered from a severe typhoid. Has menstruated regularly since the operation. 
Her weight has increased to 165 poimds. Her mother says "she eats equal to five men." 
She is still sleepy and drowsy. No headaches. Right pupil much larger than left. Vision: 
normal left: indistinct right. Not possible to take fields. 

Interpretation. — In view of the positive neighborhood symptoms in 
the absence of deformation of the sella, the condition suggests a superimposed, 
possibly infundibular, tumor which has caused glandular insuflSciency by 
pressure obstruction. The symptoms of hypopituitarism are shown as usual 
by the adiposity, the infantile pelvic organs with an interruption of full adoles- 
cence, the dry skin, hypotrichosis, polyuria, subnormal temperature, febrile 
response to anterior lobe injection, and increased carbohydrate tolerance. 

The glandular disease has apparently not afifected the patient's growth 
and indeed may have been preceded by a period of slight overactivity of pars 
anterior. She showed, furthermore, the four cardinal symptoms of "adiposis 
dolorosa" (cf. Case XXXVII, Group III) according to Vitaut's classification 
— ^namely, adiposity, spontaneous pains with tenderness, muscular weakness 
and psychic manifestations. Further consideration of types of adiposity 
and psychic disturbances, especially in so far as they border on epileptic 
conditions, must be reserved for a later section. 

The therapeutic indications were chiefly on the side of glandular admin- 
istration, but a sellar decompression was performed in the hope of giving 
the supposedly obstructed gland a better opportunity of resmning its 
functions. In consequence of one or the other measure — or of the two 
combined — ^there was an abeyance of the headaches, a re-establishment of the 
menses, restoration of the normal temperature and possibly a somewhat 
improved mental condition. 
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The Post-adolescent Types. — We come now to a group of patients 
with the combination of tumor and hypopituitarism, in whom, however, 
more or less complete sexual adolescence occurred before symptoms mani- 
fested themselves. The cases are merely adult types of hypophyseal insuffi- 
ciency and represent states comparable to the experimental conditions brought 
about by partial extirpation in adult animals — male or female. The physical 
condition is a common one, and though unquestionably in the past it has 
rarely been recognized, when once seen and appreciated it is as unmistakable 
as are manifestations of hypothyroidism. 

Had it not been for the onset of distressing neighborhood symptoms 
from an enlargement of the struma or tumor, most of these individuals would 
have continued to pass merely as stout, nervous persons with amenorrhcsa 
or anaphrodi^a, for whom rest and restricted diet is usually prescribed. In 



Group II will be found cases (p. 94 et seq.) in which the evidences of hypo- 
pituitarism are less manifest, though the consequences of the local lesion are 
equally marked; whereas in Group III examples of the same constitutional 
syndrome will be given, (p. 132 et seq.) in the absence of characteristic 
neighborhood signs. 

The following three histories are fairly typical ones. In the first patient 
(Case VII) the lesion, though uncertified, is presumably an infundibular 
growth which interferes with the functional action of the gland — an adult 
type, in other words, of the preceding Case III (certified) and Case VI 
(uncertified). 

Case VII. (Surgical No. 27156.) InfundBiular tumor (uncertified) with primary optk 
atrophy and a stage of bitemporal hemianopsia. Adiposity. Amenorrhea. High sugar toler- 
wice. Sellar decompression: unavailing. Subtemporal decompressioa and glandular therapy. 
ImproveoMnl. 

JamtaryS,19ll. Mrs. R.K., a Jewess, 40yeaTa of age, wasreferred by a former patient 
in this series, who recognized the similarity of their ^mptomi. Complaint: Headache, 
faiUng I'ision, amenorrbcea and asthenia. 



TUMOR WITH HYPOPITUITARISM-CASE VII 



Fio. eo.— Cue VII. Note Mubby hand uid mulwd Klip< 
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She htm several healthy brothers and ^ters; all slender. Her adoleaence appears to 
have been normal. She had typhoid at 17, but has otherwise been well. She was married 
at 22, and has bad eight children. All but one died at or near the time of birth. 

Present Malady. Eighteen months ^o she noticed on closing her left eye that she 
could Bee but very little out of the other. At about this time her frontal headachea com- 



Fio, ei.— Cu« VII. Middle ind rinit fiDRers I nit. liiet. ■bowing tendency to eioatosei o[ drat, and ta 

menced. Vision gradually failed, until she became practically iMnd in the right eye and 
the sight began to leave the left. Her menses ceased at this time and she began to grow 
stout. The breasts are said to have enlarged and to have secreted milk! She thought 
herself pr^nant. Excessive thirst and polyuria have been present for some months. She 



Fio. S2.— Cbh VII. FiEldl of April 0. 

compltuns of paneetbesias, flushes, drowsiness, dizziness, tinnitus, aud marked constipa- 
tion. Also of left temporal headaches, nausea and pain in the back. 

PhygUal Examination. The visceral (abdominal and thoracic) organs show no abnor- 
malities. Cardiovascular negative. No positive neurological signs apart from those point- 
ing to the neighborhood lesion. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood. The X-ray (not stereoscoped) 
is inconclusive. It shows posmbly some downward displacement of the sphenoidal 
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region. E!/e»: Slight exophthalmos, more on left than right. VenuleR of lids full. Ehipils 
equnl: reaotioDa better from temporal than from nasal retime (positive Wernicke). Fundi 
show primary optic atrophy on right, with tortuous vessels but no oedema: leas pallor and 
eome lEdema on left. No oculomotor disturbances. Probable bitemporal field defect (Fig. 



nreduced) after tranHphpnoid 
law-lying sella (dolTi 



(Ml). 



57). Some weakness of right N. oculomotor ious. Partial anosmia. No uncinate attacks. 
Nasopharynx negative. No cpistaxis. 

(b) General Pressure Si/mplams. Persislent temporofrontal headaches. Slight obscur- 
ation from cedema of nasal margin of left disc. No vomiting. Dizziness. 



Fio. M.— C™ VII. Fields q( Aukusi ZS. IBIl, rertifying bilemporal characlcr of lln, def*cu, 

(c) Glandular: Patient has a small skeletal frame. Height 4 feet 11 inches. Con- 
figuration of facial bones suggestive of sphenoidal distortion (Figs. 58 and 59). Hands 
very short and stubby (Fig. 60) : nails show no crescents. Slight suggestion of phalangeal 
exostoses apparent on X-ray (Fig, 61). 

Cutaneous. She is very dark-complexioned. The skin over the body and extremities 
is smooth and soft but without special pigmentation. Pilosity at body (axilla and pubes) 
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low, but there is a growth of lanugo-like hair on the cheeks and lips. The hair of the scalp 
is dry and thin. Adiposity marked (Fig. 60), with some tendency toward lobulation, but 
no lipomata. Weight 154 pounds. 

Carbohydrate tolerance high. Assimilation limit for Isevulose 300 grams. No anterior 
lobe thermic tests made. Temperature ranges subnormal (occasionally as low as 96.2°); 
pulse variable (68-100). 

Other Ductless Qlands. Thyroid: Both lobes palpable but not enlarged. No increase 
of retrosternal dullness. Amenorrhoea for five months. A temporary mammary secretion 
from some hormone action (?). 

January 12^ 1911. Operation I. SeUar decompression. An uncomplicated operation 
by the sublabial route with submucous resection of the vomer without entering the nasal 
cavity. Convalescence stormy. Otitis media: orbital oedema. Nasal discharge persisted 
for ten days. Follicular tonsillitis on Feb. 9. 

The headaches persisted. There was a progressive failure of vision. On Feb. 5, colors 
no longer recognized in the left eye. A month later the acuity was about 1/100. 

March 29, 1911. Operation II. Right subtemporal decompression. Marked cerebral 
tension. Lumbar puncture (50 cc). The fluid, concentrated to 2 cc, shows an insignificant 
pressure response in a rabbit but causes glycosuria and diuresis. 

April 9. Headaches alleviated but visual acuity continues practically nil (Fig. 62). 
Decompression defect remains tense. Discharged. 

Subsequent Notes. Her condition remained about stationary for the following three 
months, with an occasional headache. On Jidy 6 she re-entered the hospital for study. An 
X-ray at this time (under the advantage of the subtemporal defect) showed a very thin- 
walled sella of normal configuration (Fig. 63) in an imusually low position (cf. Case VIII) i 
measuring 1.4 cm. by 0.9 cm. in depth. Organo^/ierapy was instituted. Improvement soon 
was apparent. The charts on Aug. 28 showed a return of vision in the right nasal field (Fig. 
64). Sept. 4' She reports having had her first menstrual period in over two years. Dec. 3' 
Normal menstrual periods have continued. 

Interpretation. — ^A case with the characteristic constitutional syn- 
drome of hypopituitarism (adiposity, high sugar tolerance, amenorrhoea and 
the rest) together with unmistakable neighborhood symptoms (primary 
optic atrophy with bitemporal hemianopsia). So long as the lesion remains 
uncertified and so long as there is no demonstrable change in the sellar out- 
lines, in spite of the manifest character of the symptoms, one unconsciously 
hesitates in the diagnosis. 

This goes to show how dependent we have become on the X-ray as an 
aid in the recognition of these states since Oppenheim suggested its possi- 
bilities. However, we have begun to feel that a sella of this type, with thinned 
walls though of normal configuration, speaks in favor of a superimposed 
growth arising from a congenital rest; whereas the enlarged and symmetri- 
cally distended sella is characteristic of primary hypophyseal strumas, of 
which many examples will be given. 

Two cases of presumed, and one of certified, infundibular tumor with 
hypopituitarism in younger individuals have already been considered in 
this group. Further discussion of them will be reserved until the succeeding 
important case has been taken up. 

As a therapeutic measure the sellar decompression here availed naught, 
and improvement did not occur until after the subtemporal decompression, 
combined with organotherapy. In a case of this kind, should actual surgical 
investigation of the lesion be contemplated, the growth must be approached 
by a lateral intracranial exploration beneath the temporal lobe, with the 
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patient in the "overhanging braia" position of Karplus and Kreidl."* Should 
the growth be exposed and prove to be benign, as it probably is in this case, 
a fragmentary removal might serve to check the advancing symptoms more 
effectually than would the more simple palliation of a subtemporal decom- 
pression. That nothing more than a mere sellar decompression is per- 
missible, when the lesion is primarily infundibular and the transphenoidal 
method of approach chosen, is demonstrated by the postmortem studies 
of Case VIII {Figs. 77, 78) which follows and of Case XVII (Fig. 126) of the 
succeeding group. 

In the following case an attempted transphenoidal extirpation would 
merely have served to remove the flattened though still functionating residue 
of the hypophysis which was interposed between tumor and sphenoidal cells. 
The case shows, furthermore, how futile may be any measure.^ whatsoever, 
even palliative ones, in the presence of an advanced lesion. 

Case Vllt. (Surgical No. 28200.) Large infundibular tumor of iong duratkni, with 
■nBiignant tnUMrarnutlon. Nei^borliood and general pressure symptoms of advanced degree. 
Marked liypopituitarism. Termlnai medullary phenomena. Subtemporal decompression without 
avail. Postmortem examination. 

Aujfuet 6, 1911. P. H., a coUegisti; instructor in Ei^ish, aged 41, single, refer<-ed by 
Dr. J. J. Wliorislcey of Cambridge, Mass. ComplairU: Blindness; headaches; adiposity; 
periods of coma with Cheyne-Stolces respiration. 

Owing to the patient's very stuporous atate and mental incapacitation only a most 
fragmentary history, at second hand, could be obtained. He has always been a somewhat 



odd, retiring, perhaps efTeminate individual, shunning society, though much beloved by 
his colleagues and students for his affectionate qualities and exclusive devotion to their 
interests. He has always been somewhat undersized and obese, with a possible imperiec- 
tion of adolescence. He has been a hard worker, of most sedentary habits. He has suffered 
from photophobia since childhood. 

There is a vague history of a cranial injury received 7 years ago, which has left a scar 
over the left supra-orbital region. Two years later (1906) he had a "sunstroke" (?) while 
indoors, fallowed by unconsciousness. Headachea (chiefly left temporal), increasing in 
degree, have been more or less constant since that time, and of late years he has taken 
aspirin in large doses. Hia rieion soon began to be impaired (1907), and various opinions 
were given ("toxic amblyopia," "astigmatism," "retrobulbar neuritis." etc.) as to the 
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cause.* Viaion grew progressively worse, and he became almost totally blind 18 months 
ago. Nevertheless he managed to work at his collegiate tasks until the middle of the past 
semester, though feeling drowsy and stupid. He has become slow of speech and forgetful 
and there has been some obvious impairment of memory for several months. He has gained 
about 50 pounds in weight since 1907. 

One month ago he passed into a semicomatose state with fever, Cheyne-Stokes res- 
piration, slow pulse and a high blood pressure (240), which lasted tor 24 hours. Dr. Whor- 
iskey succeeded in arousing him by the use of stimulants. A week later there was a con- 
vulsive attack with twitching of the right arm and leg and turning of the head ta the right. 
(Some weakness of the right side hod been noted for the preceding few months.) 

Physical Examination. An adipose, undersized man of middle age. He is usually 
in a aiu|iorous sleep from which he can be aroused sufficiently to give vague monosyllabic 
answers to emphatic questions. He is completely disoriented as to time and place. 



Visceral (abdominal and thoracic) examination negative. Cardiovascular negative, 
exceptfora very high blood pressure (180-200). Urine: A trace of albumin and occasional 
hyaline cast. Blood negative. Positive neurological signs (aside from those obviously 
related to an mterpeduncular growth) are limited to the very definite frontal lobe symptoms- 
impairment of memory, disorientalion, stupor, disregard of amenities, and personal untid- 
iness. He is not emotional. 

There is no objective disturbance of the right side of the body thou^ he has compl^ned 
of its being weak and numb. Refteies: Deep, normal; superficial, inactive. 

Analysis of Hypophyseal Manifestations, (a) Neighborhood Signs. The cranial 
■kiagram (Fig. 66) shows a marked downward distortion of the sellar region, and a taint 

"I have been privileged to see most of the records of Che earlier ophthalmologioal 
studies. Fields were taken in 190a, which are typical of an interpeduncular teaion, although 
at that time the defect in the right eye had advanced almost to blindness (Fig. 65). 
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shitdow, whichmay be the luienlarged sella itsolf: no rocasuretnenta possible. Eyes: Marked 
bilateral exopthalmos, more pronounced on right than left; positive von Graefe's siRii. BUat- 
erai primary optic alTophy: total blindness (originating as a bitemporal hemianopsia) 
(Fig. 65). Extreme pasaivc congestion of lids and conjunctiva, with some icdema. Ocular 
movements performed with diffieully, and elicit nyatagmoid txeUches both to right and left. 
Slight divergent squint on right. Constant oscillatory movements. Pupils small; equal: 
no reactions. Total anosmia. No epistaxis: no nasal discharge. Nasnpharynx negative, 
(b) General pressure sj/mpioms of highest grade; shown (1) on the skiagram by points 
of pressure atrophy of the skull; (2) by the general cranial tenderness; (3) by the extreme 
drowsiness and the medullary symptoms (Cheyne-Slokes respiration, retraction of the neck 



Flo*. 67, SS. 00.— Caw VIII. AdlpoMly of lapf /™in,«t.t Nile eenii viIeuri: delirnle (itninilips: 
dintiibuliuii of hir>iities 

and difficulty of deglutition) — rather than by the usual tnad of headache, vomiting and 
choked disc. Lett temporal headaches, though constant, have not been severe: no vomit- 
ii^. Primary optic atrophy without superimposed choked disc, though there is some obscura- 
tion of the nasal margin on the right. Pallor not marked m either disc. Veins tortuous but 
not dilated. 

(c) GUindular Signt. Small skeletal frame (Figs. 67, 68, 69). Height 5 feet 6 inches. 
Head: tendency to maJtillary prognathism (Fig. 71), Extremities small: hands (Fig. 70) 
delicate, pudgy, fingers tapering, joints exceedingly mobile; wears a number 6 glove. Feet 
small — number 6 shoe. Slight genu valgum (Fig. 67). Epiphyses ossified (Fig. 72). 

CiUaneout. Delicate soft skin, with excessive perspiration, curiously limited to the 
face. No pigmentation. Piloaity low and of feminine distribution' always a scanty beard. 

Adiposity marked: panniculus particularly ^undant over abdomen, pubea, pectoral 
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r^oo and hipe. Laigs supraeternal and eupraclavicular pads. He has g^ed 40 pounds 
in weight in four years — weighs 161 pounds. Extreme aalhenia. No polydipsia or poly* 
uria. Temperature (rectal) ranges above nonnal (99-100° F.). He has always felt "coilly 
and cold." Of late he has hfid occasional unaccountable febrile attacks. Pidee 90 to 100. 

Carbohydrate tolerance not high. Assimilation limit for Itevulose established at 150 
grams (0.1 per cent. Uevorotatory by the polariscope). Tkermie reaction U> anterior lobe 
injection inconclusive. 

Other Ductless Glands. Nothing clinically observable. According to the patient's per- 
sonal attendant, until recently there have been marked subconscious aphrodisiac tendencies . 

Augtitt 17. OperaUoD. Combined osteoplastic resection with subtemporal decompres- 
sion. Extreme tension. Ventricular puncture with withdrawal of 10 cc. of clear fluid. 



Replacement of flap, leaving a lar^e subtemporal defect. Practically no aniesthetic neces- 
sary. Condition remained unaltered. Cheyne-Stokes respiration persisted. Death on the 
third day after the operalion, with hyperpyrexia (107°). 

Autopsy. Extremely adipose body. The pannicuius of the abdominal wall is 6 cm. 
in thickness and of a peculiar bright golden color. Peritoneal fat is especially abundant. 
The omentum is enormous and heavy ano there is tat in excess everywhere throughout the 
mesentery, about the kidneys, pancreas and other organs. The large intestine shows a 
marked b3^erpEasia of lymph follicles. The spleen is smalt (120 ^ams) and shows no micro- 
scopical change. The liver is fatty: on section the cells are almost entirely replaced by fat 
(Fig. 73). Pancreas embedded in tat, which infiltrates the organ itself (Fig. 74). On sec- 
tion the islets are numerous, small, clearly demarcated. The cells appear normal. The 
aorta is not definitely small; it contains many atheromatous patches. Prostate is small: 
seminal vesicles large: distended with a purulent material which microscopically contains 
spermatozoa. 
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DuctkM Qlands. Thyroid \e email (30 grams). On section, an increaae of colloid with 
low epithelium (Fig. 76). One parathyroid seen: normal in appearance. Thj/m-us: A 
greatly enlarged fatty organ with the morphology of an enlarged thymus but which on 



unreduced). Nq14 



section ahowa no trace of thymic tissue. Adrenals very large. Right measures 6 by 4 by 
1 cm. and weighs 9.6 grama; left measures 7 by 3 by 1 cm. and weigha 7.1 grams. On sec- 
tion, a marked change with vacuolization of cells of subcortical zones; an apparent hyper- 



bowint Oefl) fatly Uver: (right) [stty InaUratiaa oF psacreu with threi 



trophy of chromaffin elements (medulla). TeeUa appear normal and weigh 20.6 grama 
each. On section they show an almost complete absence of interstitial tissue; no Leydig 
cells demonstrable (Fig, 75). Sertoh cells norm^ and tubules contain spermatozoa; also 
ejMidymis and seminal vesicles. 
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The brain, after hardening by formalin injections, was removed within its meningeal 
capsule, with the ethmoid and sphenoid bones adherent. Rnvdnpes: The skull-cap bears 
evidence of secondary pressure atrophy of high degree. It i^ pitted with many peft-fli*ed 



Fio. 7D.— Cue Vltl. Eitenul «■[(«» of riiht ia\t of. lumor (eDdolheJiomB) niter eDu.^kii(iDii. Xale 

excavations, corresponding with the cerebral hemialiona through (he arachnoidal villi . 
They are particularly abundant in the left half of the calvarium (the excavations were 
Apparent on the cranial X-ray). At the base of the skull these herniations have burst through 
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the fonunina for the nerves, where some of them are as large as the tip of the finger. There 

is a marked foraminal (F. magnum) herniation, accounting for the terminal medullary 

symptoms. 

The Ami shows an extraordinary warty appearance, due to the protrusion of the many 
arachnoidal hemin of Wolbach men- 
tioned above. 

On dissecting away the much flat- 
tened sphenoidal cells Uie protrutdon of 
practically a normal siied sella is seen. 
Its floor consists of a thin scale of bone 
contuning some pressure perforations. 

There is an enormous sobd tumor 
mass occupying the interpeduncular 
region, widely dislocating all anatomical 
landmarks of the neighborhood. The 
tumor has invaded the upper part of the 
ethmoid, which has been partly broken 
away during removal (Fig. 77). This 
portion consists of a solid bony growth 
in which the optic nerves have evidently 
been compactly embedded (accounting 
for the fact that no choked disc was 
superimposed on the primary atrophy). 
A mid-longitudinal section (Fig. 
77) shows a l&rgfi, sharply outlined 
growth about the size of a tennis ball. 
Its cut Burfare is dry, granular and of 
a pinkish color. Though generally spher- 

Fia. SO.— Cue viii. SeFtioDoF tumor (endothcliomal. ical in shape, there are certain prolon- 
I. BE. iBirm.) gations, one in particular which fills the 



clflft and wide-mefllied pftrb ti«rv<ua. CMaA- 10 diams.) 

thinned sella and which has flatlpned the hypophysis to a 3aucershai>pd struclure, 1.5 nan. 
in thickness. The infundibular stalk passes down behind the tumor <cf. Case XVII, F^g. 
126, in which the tumor has pushed the stalk forward) to the posterior edge of the gland 
(Fig. 7S). It has been drawn out to a length of 3 cm. 
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The tumor was enucleated from its bed in the right hemisphere (Fig. 79). Its surface 
shows a curious verrucous irregularity. Its only point of seeming attachment was on the 
anterior wall of the elongated infundlbulum. Here it shelled out less readily, though it 
cannot be certified that this was the point of origin. It is somewhat moulded by the struct- 
ures which it has crowded aside, the middle cerebral artery in particular having deeply 
grooved it. The optic nerves and chiasm have apparently been completely embedded by 
the growth. Most of its extension is toward the frontal rather than toward the temporal 
lobes. The internal carotid arteries are very large and tortuous and indent the sides of the 
h3rpophy8is. 

HistologicaJly the tumor appears to be a pure endothelioma (Fig. 80). 

The hypophysis (Fig. 81) is greatly flattened; the cell columns consisting in places of 
only two layers of cells, which have shrunk away from the greatly dilated sinusoids through 
the postmortem release of pressure. There is a normal proportion of acidophiles in the 
pars anterior. The posterior lobe is cellular: the neurogliar spaces wide-meshed but empty 
except for an occasional hyaline mass (Fig. 255, p. 192). There is a flattened colloid C}rst 
in the pars mtermedia. 

Interpretation. — An unusual case, unlike any other in this series, 
though Case XVII of Group II will be found to possess certain similarities 
so far as the neighborhood distortions are concerned. Here, however, there 
were outspoken manifestations of hypophyseal insufficiency, from which 
Case XVII had largely escaped. The two cases differ, furthermore, in the 
position of the tumor, for in this case the growth lay anterior to the infundib- 
ular stalk, not behind it as in Case XVII and the tendency of its progress 
was upward and forward into the frontal lobes and ethmoid cells. 

Though in a far more advanced degree, the local conditions are pre- 
sumably similar to those postulated for the preceding case as well as for 
Cases IV and VI, and certified in Case III of the present group. The persist- 
ence of a morphologically intact, though thinned, sella seems to be character- 
istic of them all. One must not be misled therefore into the conclusion that 
normal sellar outlines necessarily speak against the existence of a neighbor- 
hood tumor. Sellar distention as we shall see is confined largely to patients 
affUcted with a primary glandular struma. 

In all of these infundibular extrapituitary tumors the hypophysis itself 
suffers from a pressure atrophy combined with stalk obstruction, which 
renders both lobes of the structure fimctionally incompetent. Lesser grades 
of a similar functional insufliciency, usually with hypopituitarism, occur 
with tumors situated at a distance, as will be pointed out (cf. Group IV), 
but with the neighborhood lesions the hypophyseal deformation and com- 
presson is far more obvious. It is important to note that with the ordinary 
methods of postmortem removal of the unembalmed brain a thinned-out 
saucer of gland, such as was revealed by careful dissection from below in 
this case, might easily be overlooked. 

The question naturally arises as to the duration of the condition. It 
would seem probable, in view of the patient's skeletal characteristics, that 
the anterior lobe had suffered before his normal stature had been attained; 
it would seem probable too that the usual manifestations of adolescence had 
been imperfect, indicating a secondary insufficiency of the Leydig cells 
which antedated puberty. 

Certainly some implication of the gland by the tumor was of long stand- 
ing. Subsequent to and perhaps due to the traiuna of seven years ago, the 
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dormant growth became active, with the rapid onset of neighborhood symp- 
toms and with even more manifest indications of glandular insufficiency. 
These, however, were somewhat bizarrs, for with the adiposity and asthenia 
there was not a great increase in the sugar tolerance and the blood pressure 
waa very high. These irregularities, however, can possibly be ascribed to 
the extreme degree of cerebral tension and obvious medullary implication. 

The postmortem studies revealed a condition therapeutically hopeless. 
Owing to the stupor and Cheyne-Stokes respiration a primary attack on the 
tumor was unthinkable, and the extensive decompression did not serve to 
check the medullary symptoms. It is not uncommon in these large mid- 
brain lesions for marked hyperpyrexia to accompany the terminal phenomena.* 

Case IX. (Surgical No. 28132.) Pituitary struma with eniarged sella and uncinate 
gyrus seizures. Definite primary hyp(q)ituitarlsm ultti Impotence, increased sugar tolerance and 
adiposity of feminine dbtribulion. Improvement under glandular feeding. Transphenoldal 
operation. 

Jtdy 23, mi. T. M. E., a banker, 36 yoara of age, referred by Dr. L. LitchBeld of 

Pittsburgh. Complaint: Uncinate attiiokH and impotence. 



Fio.82,— CbkIX. EnUrged kIU (nx. liie) a[ double Foulour (■tereoMopic) . Doraum fompletely absorbed , 

A number of the membei^ of the patient's family have suffered from mental diaturb- 
ancpa. He ia one of five children. His three brothers, two of them twins, are stout and 
have scant beards. His grandmother wtis exceedingly stout (weighing 300 pounds), and 
other members of collateral branches of the family arc stout. 

Patient is said to have weiRhed 1.5 pounds at birth and was very fat as a child. He 
had diphtheria at the age of 12 and typhoid at 20; otherwise no particular ailments. Habita 
good. He graduated from college in 1S!>8, and has subsequently assumed large and worry- 

• Frankl-Hochwart in his discussion of Eiselsberg'a report (Wiener klin. Worknschr., 
1909, Kxii, 287) has commented upon the high post-operative temperatures of some eases 
he has observed. 
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ing business responsibilities. He married ten years ago aJid has one healthy child, three 
years of age. 

Present MaUdy. The first disturbing symptoms (1904) were numbness of the fingers, 
insomDia, neuralgic headaches, and aaaphrodisia. Rest and change of scene were prescribed. 
The symptoms continued. Malaria was contracted in Mexico in 1907. During the next 
few years and for long periods he often look 30 grains of quinine daily owing to dizzy spells 
and chilly sensations. 

Udnale Seizurfs. The first suspicious attack ocnurred in October, 1909 — a definite 
lapse of memory for 20 minutes, with confusion and chilly sensation. In January, 1910, 
he had another similar seizure of longer duration — diagnosed "automatism." In February 
there were three attacks. In July there occurred another rather sudden loss of memory; 
he found his way home, and then had a severe convulsion with unconsciousness. The 
attack was preceded by a peculiar subjective taste and by numbness of the fingers. During 
the attack the face was drawn to the left and there were smacking and tasting movements 



Fioa, 83, 84. 85,— Cum IX. Now Kdiposiiy sad dljpojition ol hirBiiiio Uupui /imin.nu,}. 

of the lips. There were two subsequent convulsions on the same day. Bromides were 
administered. Amnesia persisted for about three months. The eyes were examined at 
this juncture and were found negative. 

In October, 1910, Dr. Litchfield prescribed pituitary eilracl. This was kept up with- 
out intermission until June S, 1911, when the patient, feeling remarkably well, discontinued 
the powders but continued with the bromides. Four days later (June 12th) there occurred 
six mild amnesic periods (dreamy states) with gustatory sensations — "an indescribable but 
nasty taste and smell." Six other similar seizures on the following day. Pituitary feeding 
was immediately resumed. He has fell much better since and has lost 15 pounds under 
the treatment. Two days after discontinuing the powders on the patient's admission to 
the hospital, two slight uncinate attacks occurred. 
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He has alwaya had an abnannally good appeiiUr has a great liking for aweeta. At- 
tempU to diet for his adiposity have naturally been lamentable failures. 

He has always been sensitive to the cold — "sitsclose to thefire." His «t:in bos always 
been notably free from perspiration until he began taking the pituitary powders. 

Headache* have been inconspicuous. No change in vision noted. Marked anaphra- 
ditia for several years and loss of potentio seitualiH for two yeats. 

He haa become susceptible to attacks of depreeaion; is foi^tfut, irritable and some- 
what emotional. For the most part, however, he holds himself in good control, and has 
carried on responsible work. 

Physical Examlnatloo. Of healthy appearance, though over-well nourished. Weight 
200 pounds; height 5 feet 9?^ inches. VistertU, cardUmoKuiaT and neurologicai examina- 
tions negative. Blood pressure 125 mm. Urine and blood negative. 

Analysis of Hypohywal Symptoms, (a) Neighborhood Sign»: The stereoscopic 
X-ray (Fig. S2) shows a greatly enlarged sella of double contour, measuring 3.0 cm. by about 
2.2 cm. in depth. The doraum aelke is obscured thou^ identified on the 6th exposure. 



Fia. 86.— Caw IX. Middle Gnxet (uhihIucmI) showing medullary sbsorpIioD aad absenre of tufling. 

The eyeg are negative, though inequality of the pupils has been observed. The fields show 
some constriction for colors and possibly a slight tendency to an upper temporal form defect. 
Nasopharynx negative. Tonsils are large and cryptic; a large adenoid mass is present. 
No epistaxis. 

lb) General Pressure Sipnptoms. None. The right frontal headaches are probably 
from pituitary distention. No change in the eye-grounds. 

(e) Glanduiar SympUtma. SkeUuU: The body shows a suggestive lypus femininus: 
broad pelvis; alight genu valgum (Figs. 83, 84 and 85). Head is well formed: no progna- 
thism; very lai^ occipital protuberance. The epiphyses (radial, etc.) have united. The 
phalanges show considerable medullary absorption (Fig. 86). Teeth are normal. 

Cuianeout. Skin is exceptionally smooth; pilosity low, with scanty beard, incon- 
spicuous axillary growth and feminine distribution of pubic h»ur. Arms are freckled, but 
there is no especial pigmentation. Adipo^y is diffuse, but pannicvdus is especially abundant 
over pectorals, hips, abdomen and pubea. Many bluish line» albicantiffi. 

Carbohydrate tolerance high; limit something over 250 grams of Iffivuloae. Higher 
doaage causes diarrhcea. With 125 grams repeated attempts to establish a therapeutic 
dosage unsuccessful. No apontaneous bevulosuria occurs on taking 45 grains of whole gland 
extract per diem with 125 grams of lievulose. 

Temperalure ranges about normal but has been found subnormal in, the past and the 
jndse has been stow. No thermic teat made. No polyuria. 

No abnormalities made out in the other ductless glands, though the area of aubstemal 
dullnesa is unusually large. 

Treaimenl. A sellar decompression is probably advisable, in the hope of lessening 
pressure disturbances on the part of the uncinate gyri — the presumable cause of the seii- 
urea. He was discharged (Jiily SO) taking 15 gr^n powders of the gland after meab. 
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He reported (AvquiI 17) that be was feeling better than for four years paat; that his 
temperature ranged alightly above normal, and that there was visible perspiration when 
exerdBing — not observed for a long time previously.* 

Interpretation. — A typical case of dystrophia adiposo-genitalis of the 
adult type. Had it not been for the uncinate attacks calling attention to the 
neighborhood, it is possible that the underlying condition would not have 
been recognized, as there would have been no occasion for an X-ray exposure. 



Fiaa. 87. SS.— C.k X. Nole moderate Hdiponly aod chuncletislic hand. 

The enlai^ement of the sella makes the dit^osis of a primary pituitary fault 
unquestionable. However, similar nutritional conditions due to states of 
dyspituitarism, without an enlargement or struma of the gland, unquestion- 
ably exist in a large number of individuals and pass unrecognized. Hence, 
had the uncinate fits not been interpreted as evidencing a r^onal disturb- 
ance, the case would have fallen, in our present classification, among those 
with hypopituitarism in Group III. 

Some twelve stereoscopic plates of the patient were taken here and else- 
where, it being presumed from all of them that the posterior sellar outlines 
were entirely destroyed. Only after several trials at our own hands did Dr. 
Boardman succeed in getting negatives in which the distorted and thinned 
dorsum could be stereoscoped and the actual profile dimensions of the enlarged 
pituitary pocket determined. 

*A month later another uncinate attack occurred, and at this time the fields taken by 
Dr. W. W. Blair showed, for the first time, an irregular constriction of the color fields. 

November 9, 1911, & tramphenoidal operation was performed and a large mass of the 
tumor removed {No. 34 of the operative table, page 311), It proved to be a chromophobe 
struma. Uneventful convalescence. Supplementary radiotherapy. 
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Case X. (Surgical No. 27708.) Pilultary struma with bliemporal hemianopsia and en- 
largei] aella. Definite primary liypc^tultariMn with Impotence and adiposity of feminine type. 
Marlted improvement In vision after glandular extirpation. Supplementary organotherapy. 

May 13, 1911. I. D.. a Hebrew saleeman, 30 years of age, referred by Dr. M. 



Fta. sa.— Sbowing Kreslly diatorted ind enlarged gelli of Case X (nat. «iw>. 

Allen Starr. Complaint: Severe headaches, loss of vision, general wealcness, extreme 
nervousness. He had an altark of "pleurisy" 12 years ago and is very aubject to "colds." 
there being an abundant secretion from the Dosupharj'nx much of the time. He has been 
married 14 years; ia without offspring. 



Fia. 90.— Case X. Fields on admiuiaa (0.5 cm. diKi). HemianopeiH ineludes macula on left; spares it 
on right. 

The Existing Malady. He associates the onset of the trouble with the first lowering 
of fiiion, 18 months ago, though it obviously long antedates this period. Six months Iat«r 
changes suggestive of a bilemporal hemianopsia were reeogniied by Dr. Ernest Sachs. These 
rapidly progressed to the typical bitemporal lesion which, with some fluctuation in its 
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extent, still perils. There hae been no diplopia. Headaches occurred and of late have 
been severe and continuous. For a year he has been extremely nerixma and easily fatigued. 
He has become Bomewhat irritable, worries excessively and becomes exhausted upon the 
slightest exertion. 

For a year or so there has been a noticeable anaphrodiaia sJid for the pttst several 



FioH, !I1.U2.— CuwX. ShowiiiBsk*l*tal wnfiBurBtioncindnciiou'ili- of (j,iiu«'r™rr::.M.. Willi hypolriohu-i*. 

months he has been imjmteiil. He suffers much from cold m spite of frequent subjective 
"heat flushes." There has been no increase in weight no [KiUuna 

A tew day.s after his admis.sion, while gargling his throat and bending over, there was 
a gush of clear waterj' mums from his nose (rhinorrhcea') with le^enmg of the headache. 



Fia. 63.— CsK X. X-ray of middle finier (nat. iiii«). NDteepiphjoealliacsand infantile Mrniinal phalangce. 

Physical Examination. The patient (Figs. 87, 88) is undersized, over-nourished, 
flabby, feeble. No abnormalities in thoracic or abdominal viscera. Neuiolo^cal examina- 
tion negative aside from the changes in the optic nerves and the dispositional peculiarities. 
No general pressure disturbances. 
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Analyses of HypaphjvMl Symptoms, (a) Neighborhood Manifatatiom. The X-ray 
(Btereoscopic) showe a marked enlargement of the sella (Fig. 89) which meaauras about 
2 cm. in depth and 2.5 cm. in its antero-posterior dimeuaions. Eya: Bilateral primary 
optic atrophy. Bitemporal hemianopsia including the macula on left and sparing it on 
tight (Fig. 90). Acuity left 5/60; right 15/50. Marked photophobia. No exophthalmos; 
no diplopia. Positive hemiopic pupillary 
reaction. There is a lowering of olfactory 
acuity. Rhinorrhcea (?) on one occasion. 
No epistaxis. Nasopharynx negative. 

{b)GlandiUarManifestaiifmg. iSfcele- 
lal: Patient is undersized (5 ft. 5 in.); 
weight 132 pounds. The body shows the 
characteristic typtt» femininvt (Figs. 91, 
92); small extremities, wide pelvis. The 
hands are peculiar (Fig. 87), pudgy, 
shapeless, hairleas; the fingers long, some- 
what clubbed, the terminal pads deficient 
and the nalb curved. The epiphyses are 

_^ ^_ incompletely ossified (Figs 93, 94); feet 

tea in patieot nged 37. Heiibi IBS cm, are Small (wears a 5ii shoe) ; tendency 

to webbing of toes. 
Culaneous. The skin is dry, soft, velvety, and over the body practically hairless. 
No axillary and practically no pubic growth. The beard is scant though the hair of the scalp 
is plentiful. Adiposity: A generalized 
feminine distribution of panniculus, 
which is abundant over hips, pectorals 
and pubes. Large supraclavicular pads. 
CarhohydTaU tolerance not exces- 
sive. No great appetence for sweets. 
Umit for kcvulose 150 grams. 

Thermic readion to anterior lobe 
injection not determined. Temperalurt- 
I^ersist colly subnormal (97-98°). Slowed 
pulse. Low blood pressure, 115 nun.Hg. 
No polyuria. 

Other Ductless Qlands. Thyroid 
barely palpable. Thymus {?): A defi- 
nite increase in retrosternal dullness. 
Some unusual axillary pigmentation. 
Testes show no abnonaality. 

May 18, 1911. Operation. PoHial 
removal of struma by usual sublabiai 
approach with Bubmucous reseclion of 
septum. The enlarged gland protruded 
into the sphenoidal cells and was cov- 
ered only by thin dura and mucous dismB.) shoariiii 

membrane. There was a median 

small parahypophysis apparent to the naked eye. The soft tumor was under sufficient 
tension to cause it to extrude through the first incision made in the capsule. There 
was no bleeding. The operation presented no difficulties. There were no post-operative 
complications. 

On hislologieal txamination, the fragments removed at operation show (Fig. 95) the 
usual characteristic struma, made up of closely packed masses of large chromophobe cells 
having sharply cut vesicular nuclei and a smooth protoplasm which stains indifferently. 



■ of Cm« 
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On deeply stained sections a few celts are found which show some affiiuty for the acid atoiii, 
but almost without exception they are of the type of neutrophilic elements of pars anterior 
and pais intermedia, reeembling the cells which multiply in the gland during pregnancy. 
There are msny areas which contsin an amorphous hyaline material, which may be the 



Fio. H.— Cue X. Field! 19 dayg afler operatiaD (0.5 cm. disca). Micuk reBMred on left: vinoo ratum- 
Idi in tiibt lemporKl field. 

product of cellular secretion, and there is one colloid cyst. No milotic figures are observed. 
Thereis practically no trace of alveolar structureor supporting substancesof the cell massee. 
ConnaUaeente uneventful: usual two or three days of extreme drowuness. Polyuria 
of 2030 cc. in the first twenty-four hours, as in the animal experiments, No'rcver. Sub- 
jective improvement in vision. 



Fio. B7.— Cue X. Fields 3 moathi after opentiOD (0.5 cm. diacel. 

June S. Patient can count fingers in each temporal field. Perimeter shows return 
of vision on the left so as to include macula and there are patches of vision in the right 
temporal field. Amity: Left 15/40; right 15/30. Organotherapy: Two 3-gi«in pituitary 
tableta after meals. 

June e. Further improvement in vision. Fuid» (Fig. 96). AewUy: Left lS/30; 
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right 15/20. Phot^pbobia has disappeared. Nasal examinatioD Hhowa an intact median 
Beptumi it would be imposaible to tell that an operation has been performed. Organo- 
therapy instituted. Discharged. 

Auguil I, 1911. Reports for eiaminalion. General condition much improved. Com- 
plains of neuralgic chest pmns. There has been a reawakening of potentio sexualia since 
taking tablets. Fields (Fig. 97) show further improvement. 

Interpketation. — This is a very typical example of primary hypo- 
pituitarism culminating near middle life, though it is quite probable that a 
certain degree of hypopituitarism has existed since childhood; enough to 
modify skeletal growth though not enough to constitute the picture of 
Frohlich's dystrophia adiposo-genitalis. 

The chief therapeutic indications were surreal ones, to relieve if possible 
the advancing pressure implication of the optic nerves. Judging from later 



experiences (cf. p. 321) we should have supplemente;! the operation with 
radiotherapy as well aa with the therapeutic administration of glandular 
extracts. The glandular (posterior lobe) deficiency itself was not great, judg- 
ing from the comparatively low sugar assimilation limit, ami the non- 
progressive augmentation of adiposity. The histological character of the 
struma places it in a pathological group which comprises the majority of the 
cases in which it has been possible to secure tissues for examination. 

It is to be noted that had the patient been seen a few months earlier, 
before the optic nerves were seriously affected, the case would have fallen 
in Group III. We must fully realize, therefore, that as conditions change, 
these cases will naturally shift from one to another of the groups into which 
for convenience of the present clinical study we have subdivided them. 
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The next case resembles more closely Cases II and V in the rapid advance 
of the tumor growth. When the condition has gone so far as presumably to 
cause a ventricular hydrops by obstructing the foramina of Monro, thus 
adding serious general pressure symptoms to those already present, the 
therapeutic problem becomes desperate enough. 

Cabb XI. (Surgical No. 27619.) Large interpeduncular extension of hypophyseal 
struma ot long duration, with pronounced neighborliood and general pressure symptoms. Slight 
evidence of former overactivity and present definite glandular insufficiency (hypopituitarism). 
Partial extirpatloa of tumor. Qlandular therapy. 

April IS, 1911. MissS. E. K., a trained nurse, 36 years of age, referred by Dr, Geoi^ 
M. McBean of Ctucage. Comptainl: Amenorrhiea, impaired vision, frontal headaches. 
Her family history is without note; her health as a child was good. 

Present Malady. Since she was 13 years of age she has had frequent "sore throat." 
A tonnllectomy was performed. At the age of 15 (1890) a "benign" growth was removed 
from the throat by Dr. Christian Fenger. 

Her ealamenia, whieh b^an normally at the age of thirteen, continued until 1901 
(aged 28), when they permanently ceased. She subsequently gained greatly in weight (from 
115 to 17S pounds). 

In 190S she had a severe pneumonia. In 1909 there occurred a peculiar transitory 
enlargement of the lymph glands — axillary and epitroohlear. During 1909 she had occa- 



Fio. 09.— Cms XI. Fields of April 12lh, btSon opfration, .bowing ■ wndency tow.rd hamoayniDui 
hemianopsia 

sional "bhnding headaches" with diplopia; relieved for a time by removal of a nasal "poly- 
pus," the tissue being pronounced "sarcoma." In July, 1910, purpuric spots appeared 
over the lower extremities. Curettage of sphenoidal sinus in March, 1910. Three different 
diagnoses were made, viz.. "granuloma," "sarcoma" and "myxoma." Curettage repeated 
by Dr. McBean April 7, 1910, with temporary improvement in vision. 

Suggestive Wassermann reaction February, 1911. Vigorous antiluetic regime insti- 
tuted. In March, 1911, an X-ray (Dr. Keichman) showed probable hypophyseal tumor. 
In April another sphenoidal polypus was removed, the laboratory diagnosis being "9ar> 
coma of endothelial variety." She was subsequently seen by many specialists and varying 



FailuTs of vision for the past eighteen months. Choked disc first observed in March, 
1910. Reading vision lost for eight months. Apparent bitemporal (?) he miachromatopaa 
at one time. Frequent noee4>leeds, occasionally followed by clearing vision. Improvement 
also occurred after each nasal curettage. 



82 PITUITARY BODY DISORDERS 

For two or three yearn she has been exceedingly nervous and irritable. She has nor- 
voUB Bhivering chills. Marked dispositional change, with loss of memory and of will 
power. Fiequent crying spells; very drowsy and torpid much of time. Obatinate con- 
stipation. 

Physical Examination. An ovemouriahed woman with large frame. Height 5 feet 
7}i'uuihea; present weight 15S pounds. No 'abnormalities are apparent in the cardiovaacular 
syHtem or visceral (abdomina,! and thoracic) organs. Urine negative; no polyuria. Neuro- 
logical teats are negative aside fram the symploms obviously due to the hypophyseal lesion. 
Wassermann reaction negative. Blood examinaUon (differential) negative; urine negative. 

Analysis oT Hypophyseal Manifestations (a) Neighborhood SympUmu. The X-ray 
(stereoscopic) shows extreme distention and enlargement of the sella turcica (profile diam- 
eter 3.5 cm. by 4 cm. in depth). The sellar floor has been destroyed and the growth pro- 



Fias. 100, 101.— Ciwe XI. Profile with proniineneij oJ m«Hllary rather (ban of niiDdibular portLon or 

jecta into the sphenoidal celb and nasopharynx. There is merely a ghost of the posterior 
clinoid region (Fig. 98). 

A retropharyngeal examination reveals a tumor partly blocking the right nares. 
Epistaxia has been frequent and there is a constant dischai^ from the nares. There is 
partial anosmia. 

There is a bilateral exophthalmos with marked dilatation of the venules of the lids. 
Suggestive von Graefe. EHplopia has been present, and a alight lack of parallelism from 
paresis of the right external rectus is now apparent. The left pupil is slightly larger than 
the right. The optic rierves are seriously implicated. There is a tendency toward a right 
homonymous hemianopsia (Fig. 99) with central scotomata. (The fields, except for some 
color interlacing, were normal March 14, 1910). Vision reduced to 5/200 right and left. 

(b) General Pressure Symptoms. Periods of severe blinding temporal headachet 
with nausea. Tendency to retraction of neck, recumbency bringing relief. Choked diie 
of 2 D. right and 3 D. left, apparently superimposed on a primary optic atrophy; an abund- 
ance of new tissue present. Probably some frontal lobe involvement.. 
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(c) GlmuhdoT Digturbancet. Skeklal. No apparent acroiDegalic changea in the 
bones. Lower jaw rather undeveloped than otherwise. Upper teeth prominent and widely 
spaced. No thickness of the tongue. She haa noticed an enlargement of Iho hmuU and 
f«et, and her mother thinks her features have become large and coarse (Figs. 100 and 101) 

Cvianeowe. The hair has fallen 
out markedly: an especial loss noted 
after pneumonia. No obvious general 
hyiwtrichosiB. Moderate adipotity: 
she has, however, kwt 20 of the 63 
pounds gwned eight years ago foUow- 
ing the catamenial cessation. No 
polyuria or polydipsia. 

The carbohydrate tolerance is some- 
what above normal. Assimilation for 
hevulose 160 grams; for glucose 350 
grams. She has a distinct appetence for 
sweets. During four days of sugar feed- 
ing tests her weight increased from 
158 to 163 pounds. A positive thermic 
reaction (97.6' to 99.6° F.) followed 
the injection of 0.4 gram of anterior 
lobe extract. 

The temperature ranges subnormal 
(97°-^° F.), the pufse also (60-80). 
Bkfod pressure normal (120-130). 

Other Ductless Qlands. Thyroid 
small, palpable. No increase of subster- 
nal dullness. Ovaries not palpable (amen- Fio, 102.— Chanu-ler of chromophobe slruni* of Case XI 

orrhoea for eight yeare). Adreiud (?): <""*■ 375diKni».). 

A definite tendency to ecchymosea. The skin bruises very easily and there is a history 

of purpura. There was a marked tendency to poat-operative bleeding. No pigmentation. 



Fio. 103.— Cms XI. Firl 



April SO. Operation. Usual sublabial approach with submucous septal lesection. 
Large succulent tumor filling sphenoidal cells; aellar base almost completely destroyed. 
Partial emptying of tumor ma.is from enlarged sella; small protective drain; urotropin. 

The hittciogicai examination of the tissues removed at operation shows great masses 
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of faintly staining cells of the neutrophilic type, containing large, sharply cut vesicular 
nuclei (Fig. 102). No acidophiles seen. In some areas the cells contain small and more 
deeply staining, less vesicular nuclei, but on the whole they are of the type of those consti- 
tuting normal pars intermedia. 

There was the usual post-operative drowsiness, lasting for several days. No febrile 
reaction. A marked subsidence of choked dbc, with declining vision. Exophthalmos 
much less. 

May 1. Administration of glandular extract begun — 18 grains of whole gland extract 
daily; dosage established on the basis of sugar tolerance. 

May 11. Noticeable improvement in mental condition. Subjectively comfortable, 
though there have been occasional periods of epistaxis, which have left her somewhat anse* 
mic. With the subsidence of the choked dis3 the left field has become greatly constricted 
(Fig. 103), with practical blindness. On the right the acuity has lowered to 2/100. 

Patient discharged May 16 j taking 18 grains per diem of whole gland extract. Since 
its institution two weeks before, the temperature and pulse have ranged normal and there 
has been considerable improvement in the symptoms of h3rpopituitarism. No change in 
the neighborhood symptoms. The prognosis as regards further intracranial extension of 
the growth is most forlorn.* 

Interpretation. — This is another case in which a marked glandular 
"struma," "hyperplasia of chromophobe elements," actual "malignant 
transformation/' or what one will, led to serious general pressure manifes- 
tations from actual invasion of the intracranial chamber. The neighbor- 
hood disturbances were consequently most pronounced, and there was a 
suggestive right homonymous hemianopsia which augured ill for the unfor- 
tunate young woman. 

It is conceivable that there may have been an early transient period of 
functional hyperplasia of the gland (cf . the suggestive enlargement of the hands 
and feet, with coarse features, though with no acromegalic osseous changes), 
but certainly at the time the patient came under observation the evidences 
of insufficiency were full-blown (cf. the adiposity, amenorrhoea, subnormal 
temperature, dry skin, positive anterior lobe thermic reaction, increased 
sugar tolerance, etc.) 

It is possible, from a surgical standpoint, that had a wide sellar decom- 
pression been performed early in the course of the disease, thus permitting a 
free downward extension of the struma, it might have served to prevent the 
bursting inward of the growth through the dural envelope into the inter- 
peduncular space. Vision, at all events, could probably have been saved by 
an early operation of this type. Certainly under existing conditions surgery 
can confessedly do little more than scoop out such masses as fill the sphenoidal 
region and possibly relieve any further serious general pressure disturbances 
by subtemporal decompressions — not an encouraging outlook. 

This was the first case in which we were able to determine a rational 
therapeutic dosage of glandular administration on the basis of the established 
carbohydrate tolerance. The patient improved considerably under this 

* Dr. McBean reported the patient's sudden death on Oct. 20, 1911. Glandular ther- 
apy bad been discontmued. A postTnortern examination^ limited to the brain, showed an 
extensive intracranial protrusion of the growth into the descending comua of both tem- 
poral lobes, similar, I judge, to the condition pictured in Figs. 47, 48. A pathological 
diagnosis of "round-celled sarcoma" was made. It is possible, judging from later experi- 
ences, that a post -operative supplementary radiotherapy might have inhibited the further 
growth of the lesion. 
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regime, but the rapidity of the growth and the certainty of its further exten- 
sion into the intracranial chamber make the ultimate prognosis exceedir^ly 
grave. 

C. Tumors with Manifestations of Former Glandular Overactivify 
tliough Present Underactivity is the Striking Feature. — The conditions 
shown in Case XI suggested a possible trace of an acromegalic tendency — 
namely some enlargement of the hands and feet and thickening of the skin 
and features. In some of the preceding cases, too, {e.g., Cases I and II) the 
evidences of former glandular activity were so outspoken as tn be the domi- 
nant feature of the glandular manifestations. 

The two cases which follow are also ones in which signs of present glan- 
dular insufficiency coexist with a large glandular struma, but in both patients 
physical indications of former hyperpituitarism are quite unmistakable. The 



Pios. 1(M, IDS.— Case XII. Note <]<(l) upacioc of leelb; stTsbismus; sdipaxity: (ri(bt) profile with mai- 
illiiry rather than niandibuUr prognathiam. 

first of them shows, perhaps as well as any other case in the series, the drift 
toward the ultimate glandular insufGciency which is exhibited by many of 
these individuals in whom some traces of acromegaly show that at the outset 
there was at least a transient period of hyperpituitarism. They are cases, 
in other words, of a mixed type — of evident dyspituitarism. 

Cabb XII. (Surgical No. 25806.) An extensive hypophyseal strums occasioning out- 
spoken neighborhood symptoms with dyspituitarism. Evidences of former activity shown by 
slight acromegalic changes. A present marked functional Insufficiency. Sellar decompres- 
sion with partial extirpatioii of tumor. Temporary Improvement. 

April SO, 1910. J. VaD W., a. farmer, 36 years of age, referred by Dr. Eugene Riggs 
of St. Paul. Complaint: Lose of vision, adiposity, etc. 

He has been a vigorous and hard-working man of good habits. When 16 years of ag« 
he vas kicked in the face by a horse but was not seriously injured. At 21 he bad pnou- 
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monia, and at 25 typhoid. He has been subject to noa^leeds "all his life," aometimea 
having them several times a week. There have beea none, boi^ever, for the past year. 

He has been married seven years and has [ouT children. . 

Present MoUdy. He was slight as a young man, with an aveiage weight of 140 
pounds. During the past four years he has sufTered from frontal headaches with occasional 
nausea and vomitiTig. Diplopia has been present; also mucl) photophobia. There has been 
a gradual lose aj vUion. There seems originally to have been .'a bitemporal defect: for rix 
months the right eye has been completely blind. He hie grown Urge and heavy, his weight 
at one time exceedii^ 200 pounds. 

or late the headaches have become worse and the vomiting more frequent; neverthe- 
less he has had a ravenous appetite and holds his weight. Jhere have been periods of exces- 
aive polyuria; also intractable cansHpation. He has complained much of the cold; and dry- 
ness of the skin and absence of perspiration have been noted for some time. He has appar- 



Fio. lOe— Case XII. X-my (unreduced) Bhowiai Utvt (rontaL UDu>e> and gresdy diatorUd sella, tbe 
base (T?) maakcd by fioor of mid-cerebral fossa. 

ently been impotent for a year. At present there is marked drowsiaesi with frequent yawn- 
ii^; also evident menUd impairment — forgetfulness, delusions and occasional disorientation. 

Physical Examjnatioa. A light-complexioned, overaourished man with somewhat 
coarse features (Figs. 104, 105). There are occasions when he responds intelligently, but 
for the most part he is somnolent, with occasional active irrational periods during which he 
roams about in disoriented fashion. No abnormalities are made out in his cardio- 
vascular system or visceral (thoracic and abdominal) oi^ns. There is marked muscular 
enfeeblement. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood. The X-ray shows (Fig. 
100) a great enlargement of the sella with deformation and more or less obliteration of its 
outlines. Eyes: A primary bilateral optic atrophy with right blindness and a left temporal 
hemianopoa inchlding the macula. The colors interlace (Fig. 107). ■ Visual acuity 9/100. 
Slight bilateral exophthalmos; a right divergent squint, with nystagmoid twitches. Fhor- 
yns not examined. EpUlaxU frequent. There is anotmia and evident frcmttd lobe inwove- 
ment, shown by loss of memory and power of attention, confufiion, disorientation, delusions 
and untidiness. 
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(b) Glandular SympUm*. Skeletal: Height 5 ft. 10 in.; somewhat round-shouldered. 
There is little in the patient's appeanmce to suggest acrom^aly, but an X-ray ot the haodi 
■howa the characteristic changes with marked terminal phalangeal tufts (Pig. 108). The 
epiphyseal cartilages are fully ossified. The teeth are quite widely spaced (Fig. 104). Cuta- 
Tieout: The *ittn is smooth and noticeably dry; the.hair somewhat thin. There is a general 
and widespread adiposity. 

He ia sexually impofcTii. There is poljniria, 
the urinary output usually exceeding the fluid 
ingested, as: on April 23, output 1710 cc, 
liquids 1300 cc; April 24, output 1980 cc, 
liquids 1400 cc; April 26, output 2510 cc 
liquids 2020 cc, etc. (It was difficult at times 
to collect the full amount as on his irrational 
days he was most untidy.) 

His temperature ranges subnormal (96.6°- 
97° F.) and the puUe averages 70. A positive 
Ihermie reaetioti to an injection of 2 cc. of 6 per 
cent, solution ot bovine pars anterior {t«st April 
28 ^ving a febrile response from 98.6° [rectal] 
to 101° F.) with marked sweating, A control 
injection in a normal individual of about the „ „ .=.„"„. .j , ■ -..„>. t 

' ... ,. . . ■ , . Fio. 107.— Cm* XII. FiBld of April 19th. show 

same weight was negative. A postenor lobe ina bemiBnopiin includiof tbe mBculir ncion. 
injection (April 28) gave no thermic reaction. 

Carbohydrate toterance somewhat increased. On April 26th 100 grams glucose gave 
no sugar; on April 27th 1(K> grams with a coincident injection of 0.1 grains of posterior lobe 
extract gave sugar on the first specimen. Subsequent to the operation further tests CArried 
out during June established the assimilation limit at something over 225 grams glucose — 
this being the largest quantity that could be retuned. 



Fto. lOS.— Cue Xn. Indet sod middls finfers (antursl uie), ■howini ty^Hcsl ncromecslio chmncH. 

Other Due&eti GUmd». Thyroid palpable but seemingly not enlarged. (It proved at 
operation to be large and colloidal.) 

AttU so. Operation. Untuccetefvi attempt to expote the lella lureiea. Aft^'r a pri- 
mary tracheotomy a misdirected approach to the gland was made by the transphenoidal 
route. The operation was badly conducted and was abandoned after a prolonged and 
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futile search for the landmEirks of the gland. The cervical wouod was doeed after removing 
a section of the divided thyroid iethmus. 

Convalescence was stormy. There were symptoms of meningitis, a siiperficinl break- 
ing down of the oerrical wound and apparently an infected antrum. Under urotropin these 
disturbances aubuded, and in three weeks' time 
his condition was as before. 

May SH. Second operation. SeUar decom- 
pression, with parlinl extirpation of tumor. First 
experience without a preliminary tracheotomy. 
Conditions were more favorable in every respect 
than at the previous operation, and it was seen 
that the former approach had been directed too 
high and the main cavity of the sphenoid not 
opened. The projecting gland was easily identi- 
fied ; the base of the sella had nearly disappeared 
through pressure atrophy. The capsule of the 
gland was slit stellate fashion and a considerable 
mass of the struma was curetted out — enough, 
it was hoped, to allow for some settling down of 
the growth. 
Fm 109— Cuse XII Poii-operntivr fi*]d ol '^^ histological examination of the hypo- 

June lOih. ahowinn return of macular viwon. physeal tissue removed at operation shows {Fig. 
110) closely packed chromophobe cells having a 
faintly staining protoplasm and large sharply cut, vesicular nuclei. No acidophiles seen. 
The cells have practically no interstitial or supporting tissue. The thyroid fragment shows 
excess of colloid. 

Posl^ipenitive Notes. Recovery on this occasion was uneventful. The patient was sub- 
jectively much benefited and there was 
but one period of headache after the 
operation (May 30th). He became less 
drowsy and his mind clearer. 

After June 6th orgajiotherapy was 
instituted and 9 grains daily of ant«rior 
lobe extract were administered, probably 
an insufficient dosage, thoi^h under it 
his former subnormal temperature be- 
came normal. A perimetric chart on 
June 30th showed a return of vision in 
the blind half of the macular region and 
a widening of the color fields, but other- 
wise there was no change (Pig. 109). 

He was discharged June 22d, with 
his discomforts apparently much les- 
sened, though his physical state was 
about as before. 

Sept. 23 (three months later). His 

wife writes: " I can see a decided change F"a. l lO,— Chromophobe Mrunw of Case XII (m»B. 

and he improves daily. He complains of 

no pain whatsoever. His right eye has improved quite a bit and he can see much better; 
the other remains blind. He is taking his medicine regularly and is losing fleah. In fact he 
is quite a different man." A laternote (August, 1911) states that he has begun to fail, with 
a return of headaches and an increase of menttd symptoms. 

Interpretation. — A case of dyspituitarism with insignificaat acro- 
megalic changes corresponding presumably with an early stage of anterior 
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lobe stimulation, followed by hypopituitarism (adiposity, subnormal tempera- 
tiire, dryness of the skin, polyuria, impotence, increased carbohydri^te toler- 
ance, etc.), doubtless associated with the terminal functional insuflBciency 
of the stnuna. The growth has the same histological featiires shown in most 
of the preceding cases of certified primary hypophyseal strimaa, and has 
doubtless invaded the cranial chamber to the same forbidding extent dis- 
closed postmortem in Cases II and V and presumably, present in Case XI. 

It is of course inconceivable that a growth of this character, of this mag- 
nitude and in this situation can be entirely removed, but temporary relief, 
even at such a late stage, can unquestionably be gained by a suflBcient sallar 
decompression even without a fragmentary extirpation of the tumor. It is 
presmnable that an early removal of the sellar base permitting a downward 
extension of the growth might prevent or at least delay the rupture of the 
upper dural capsule of the gland and thus serve to save vision and lessen 
the likelihood of an intracranial invasion by the struma. 

The patient was under observation at the stage of our experience with 
the canine experiments when we laid undue stress on the relation of anterior 
lobe deficiency to adiposity, and at the time (April, 1910) we considered ante- 
rior lobe feeding the essential need in these clinical cases. The interpretation 
that excessive carbohydrate tolerance is an indication of posterior lobe defi- 
ciency had not then been made. This was before the second series of canine 
experiments with Goetsch. Doubtless there was need in this case of whole- 
gland administration. The operative procedure, moreover, was just emerging 
from the earlier elaborate performance with tracheotomy, pharyngeal pack- 
ing and extensive resection (followed in our first operation — Case XXVI, 
Group III) to the simpler procedure of the later cases. 

The following case is included here, confessedly with some misgivings, 
in view of the possibility of a primary "fault** of some ductless gland other 
than the pituitary body. However, a demonstrable enlargement of the sella 
and the presence of symptoms characteristic of dyspituitarism may justify 
its incorporation here rather than with the cases in which the gland primarily 
involved is a matter of uncertainty (cf. the pluriglandular cases of Group V). 

Case XIII. (Surgical No. 27784.) Familial gigantisin with adiposo-genital syndrome — 
obesity and amenorriioea. Enlarged sella turcica, with oculomotor palsies and epistaxis. In- 
ternal hydrocephalus, due possibly to pineal tumor. Post-traumatic cerebrospinal rhinorrhoea. 
Futile surgical exploration. 

May 11, 1911. Miss M. D., aged 27, single, referred by Dr. E. C. Dunning of Caro, 
Michigan. Complaint: Frontal headadies, "nose dripping," impairment of vision, insom- 
nia, ataxia. 

The patient's family history is remarkable for the large size of her ancestors on the 
paternal side. Her father, aged 55, is over 6 feet in height and weighs 250 pounds; an imcle 
is equally large, and a granduncle, weighing 500 pounds, travelled with Bamiun as a giant. 
She has three younger brothers, all of them considerably over 6 feet and weighing over 200 
poimds. The patient herself, the smallest of the family, is 6 feet in height and weighs 180 
pounds. 

Exceedingly obese as a child, she developed slowly in all ways and was never consid- 
ered strong. She grew rapidly, and at 12 years of age there were a few slight menstrual 
periods with possibly some signs of aphrodisiac precocity. Menstruation ceased after a 
year and did not return until five years later (age 18). During this interval epistaxis 
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(vicarious?) was profuse. Menses have since been regular. She has suffered from head' 
aches since childhood. An amiable and appealing girl, with normal mental activities, she 
finally gave up attending school in 1903, owing to her intracranial discomforts and progre»> 
sive physical weakness. 

Present Malady. . This, is attributed to a severe fall down a flight of steps eight years 
ago (Sept., 1903) causing & basal fracture. It is to be noted, however, that for some months 
previously weakness of the right leg and some dragging of the foot had been observed. This 
indeed may have led to the fall, in which the fracture of the frontal base was sustained with 
bleeding from nose and mouth, exophthalmos and orbital ecch3rmoses: there were ten days 
of unconsciousness. 

From that time there has been a more or less constant discharge of clear, watery fluid, 
which drips from the left nostril when the head is inclined forward. The fluid escapes at 
the rate of about 15 drops to the minute. From time to time the flow has ceased, and pro- 
found headaches with stupor and opisthotonoid rigidities have followed, which have been 
relieved by a renewed escape of fluid. 

Four years ago vision in the left eye began to be impaired; and 18 months ago an 
external squint with diplopia gradually appeared. Ever since the injury, furthermore, 
there has been an increasing disability with imsteadiness and spasticity of the extremities. 
This, too, is aggravated by any period of cessation of the rhinorrhoea. There is some weak- 
ness of the left arm and leg, and marked static ataxia, with a tendency to fall backward and 
to the right. Habitual constipation. 

Physical Examination. An over-tall and ovemourished young woman, with an ab- 
normally large and square head and pendulous abdomen. Abdominal and thoracic organs 
appear normal. No cardiovascular change. Urine and blood normal. 

Neurological. There is a definite spasticity of the lower extremities with exaggerated 
deep reflexes, more active on the left than on the right. There is a slight left-sided (com- 
plete) hypsesthesia with lowering of muscle sense and possibly some loss of stereognostic 
abiUty. No apraxia. A positive Romberg, with tendency to fall backward (corpora 
quadrigemina?). Unsteady gait. Loss of superficial abdominal reflex on right. Cere- 
bration slow. 

The Cerebrospinal Rhinorrhcea, On several occasions considerable amounts of fluid 
were collected for examination. A rapid escape, induced by lowering the head, always 
occasioned a '^vacuiun'' headache, similar to that which ordinarily follows the withdrawal 
of too large an amoimt of fluid by a lumbar puncture. Several 100 cc. amounts, however, 
were obtidned, giving reactions of normal cerebrospinal fluid. The fluid contained a pressor 
substance (posterior lobe) and caused glycosuria when injected intravenously in rabbits 
(2 cc. in 20 to 1 concentration). 

Analysis of the Glandular Manifestations, (a) Neighborhood Symptoms. Two 
possibilities, hypophyseal and pineal, must be considered. (1) An hypophyseal struma, in 
view of the enlarged sella (profile measurements 1.7 by 1.3 cm., Fig. Ill) could account 
for the diplopia with third nerve involvement and for the excessive epistaxis: no anosmia; 
nasopharynx negative. (2) A lesion of the pineal gland could likewise account for the 
diplopia; also for the static ataxia with falling backward (corpora quadrigemina?), for the 
left-sided tremor (nucleus ruber?), and similarly for the spasticity and hypaesthesia indi- 
cating a greater involvement of the left than of the right pyramidal tract. A tumor in 
either situation could account for the internal hydrocephalus and secondary optic atrophy, 
though this is a more probable consequence of a pineal than of an hypophyseal timior. 

(b) General Pressure Symptoms. These were in evidence before the injury (basal 
fracture) and were possibly indirectly responsible for the accident. The former severe 
headaches have lessened and the choked disc has subsided, coincident with the escape of 
fluid through the traumatic communication between the dilated ventricle and the left 
cribriform plate. 

(c) Glandular Symptoms. Skeletal: The patient's height is nearly 6 feet; weight 181 
pounds. The head is large, square, flat, and the forehead is unusually prominent (Figs. 112 
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and 113). It gives a hoUow percussion not«. The orbita are noticeably separated. The 
palataJ arch is very wide and low; the t«eth badly set but with no spacing. The hands are 
narrow, rather smaU; the fingers long and tapering (Figs. 113 and 114): radial epiphyseal 
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lines still present. The toes are congenilally anomalous and show a tendency to webbing, 
with rudimentary nails. 

Cutaneoug. Skin ia dry and smooth. There has been a. marked thinning of the hair 
o( the scalp, but that over the body (thorax and abdomen) is normal, or possibly in excess 
of normal. Adipoaity marked: abdominal panniculus particularly abundant. 
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Carhokydrate taUrance somewhat increased. Assimilation limit for kevuloae 176 
grams. Temperature and pulse rai^e slightly below normal: no polyuria. 

OOier Duetlets Glandt. PinecU: A suggestion (rom the history of precocious libido 
sexualis in addition to the posmble neighborhood symptoms. Thyroid not palpable. Thy- 
mus: Retrosternal dullness increased. Adrenal: Nc^tive; no pigmentation. Pelvic 
organs small; ovarieg not palpable. 

May 36 and SI. Operation in two stages for exploration of pineal region. A Ist^ 
bone-flap was turned down, exposing the entire postcentral half of the left hemisphere. 
At the second sesuon the dura was opened and the ventricle tapped. An abundance of 
fluid escaped: the hemisphere collapsed and it was possible to explore deeply between falx 
and hemisphere. The splenium was exposed but no pineal growth projected through the 
tentorial opening under it. Some local venous oozing obscured the field, so as to make 
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further investigation hazardous and uncertain. The exploration was inconclusive beyond 
certifying the ventricular hydrops. Uncomplicated recovery. 

Patient was discharged June S6, there being no especial change in her pre-operative 
symptoms. Daily urotropin advised, to ward off as far as possible the chance of a menin- 
geal infection. 

Subsequent Moles. August 9, 1911. Parents report cessation of headaches, improve- 
ment in mental condition, continuance of rhinorrhcea. October IT. Dr Dunning records 
cessation of rhinorrhoea for previous four weeks, with marked increase of disability and 
with lowering of vision. 

Interpretation and Discussion. — We have here a case on the border- 
line of gigantigm and, what is rare, one in which there is a familial tendency 
(cf. Case XXXI, Group III) in this direction. Were it not for the fact that 
the condition in this young woman verges well on to the field of pathology 
and that the X-ray shows an hypophyseal hypertrophy, one might not con- 
jecture that the other members of the family owe their unusual stature to a 
dominant pituitary inatabiUty — their gigantism being purely within pre- 
sumed physiological limits according to the interpretation of Launois and 
Sternberg. 

In spite of the patient's very suggestive ovei^owth, we nevertheless, 
from both a di^nostic and therapeutic standpoint, were between two fires — 
hypophysis versus epiphysis. The patient's stature, the 
enlarged sella, the epistaxis and oculomotor palsies were suggestive of a pitui- 
tary hyperplasia of sufficient size to give neighborhood symptoms. However, 
the internal hydrocephalus, with enlarged head and secondary optic atrophy, 
is an unusual and even then only a lat« consequence of a growth in this 
situation. 



TUMOR WITH DYSPITUITARISM— CASE XIII 93 

On the other hand, none of these symptoms, except the enlarged sella, 
are foreign to the syndrome of a lesion in the neighborhood of the corpora 
quadrigemina, such as a pineal (secondary or primary) tumor or hyperplasia 
could produce. Indeed, other neurological disturbances speak in favor of 
this region, and even the cerebrospinal rhinorrhoea is not against it. The 
single example of a brain from a patient who had been afflicted with rhinor- 
rhoea which I have had the opportunity to examine (one in the possession of 
Dr. Adolph Meyer) shows a tumor of the pineal gland, there being communi- 
cation between the nares and the anterior horn of the dilated right ventricle 
through a small opening in the right cribriform plate. There is no history 
of the case other than that the patient died of meningitis — the usual outcome 
of long-standing rhinorrhoea. 

In the discussion of a subsequent group of cases (Group IV) it will 
be pointed out that the secondary hypophyseal disturbances — usually 
on the side of functional hypoplasia — become evident with most intracranial 
lesions which are accompanied by a long-standing obstructive hydrocephalus. 
In one instance (Case XLVII) the hydrocephalus, as in the case under dis- 
cussion, was thought to be due to an enlargement of the pineal gland. Under 
such circumstances, however, the hypophysis is usually foimd compressed and 
flattened, not hypertrophied as in this particular patient. If, therefore, the 
possibility of a pineal timtior must be accepted in spite of the negative opera- 
tive findings the lesion may represent either a secondary hyperplasia or a 
primary congenital tumor which is undergoing enlargement. 

It is noteworthy that this patient showed what possibly may be inter- 
preted as an indication of precocious adolescence, a condition which Marburg*'* 
and Frankl-Hochwart^ are incUned to attribute to some form of pinealism. 
However, there are some features of the cases which they have reported, 
notably the adiposity, which lead me to believe that hypophyseal symptoms 
secondary to the hydrocephalus are confused with what may possibly be 
other symptoms actually of primary pineal deficiency. Moreover, as may 
be recalled in this connection, a number of our partially hypophysectomized 
dogs (posterior lobe removal) subsequently exhibited astonishing manifesta- 
tions of sexual excitation.^ 

At the time of his notable monograph^*® on cerebrospinal rhinorrhoea 
published in 1899, St. Clair Thomson assembled the reports of a number 
of cases from the Uterature. In one of these cases (Horner's) there was a 
coexistent primary optic atrophy, and in view of the postmortem findings 
of a pituitary tumor in another case (Gutsche's), Thomson was inclined to 
attribute the rhinorrhoea in his patient to the same cause and suggested that 
in all of these patients the symptoms were possibly due to a pituitary tumor — 
unquestionably too sweeping a conclusion. Needless to say, these cases were 
all reported before the introduction of the X-ray as an aid to the diagnosis 
of an hypophyseal tumor. 

From a therapeutic standpoint it was difficult to determine what, if 
anything, could be done in a surgical way for this unfortunate girl. The 
first indication was to afford some relief, if that were possible, for the hydro- 
cephalus which unquestionably antedated the basal fracture and for the cere- 
brospinal rhinorrhoea which succeeded it. The attempt was a failure, the 
operation accomplishing nothing more than the certification of the existence 
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of the ventricular hydrops. It was inconceivable that a sellar decompression 
could modify the hydrocephalus in any way, and though it might have given 
some relief to the local neighborhood symptoms, these, in the absence of 
direct pressure on the optic nerves, were, as a matter of fact, not particularly 
distressing. The procediire, furthermore, would have been attended by a 
greater risk than usual of a meningeal infection, owing to the open communi- 
cation between cerebral ventricle and ethmoid cells. 

GROUP II. CASES WITH PRONOUNCED NEIGHBORHOOD BUT RELA- 
TIVELY INCONSPICUOUS GLANDULAR SYMPTOMS 

We now come to a group of patients in whom the local pressure effects 
of timaor upon the adjacent structures in the interpeduncular space so far 
predominate as to render the evidences of functional pituitary involvement 
relatively inconspicuous. Indeed, had the clinical recognition of states of 
Jessened glandular activity not been made possible by the results of experi- 
mental extirpation, the imobtrusive manifestations of dyspituitarism shown 
by these individuals would doubtless have passed entirely imnoticed. 

Needless to say, any long-standing and slowly growing tumor of what- 
ever sort in the interpeduncular region will in the course of time elicit charac- 
teristic localizing symptoms, whether or not the growth primarily arises from 
the pituitary body itself. In one certified instance (Case XVII) the lesion 
proved to be a benign growth arising presiunably from a congenital pituitary 
anlage and resembling the lesion disclosed postmortem in a case already 
described (Case III); and in two other instances (Cases XVI and XX) the 
lesion though uncertified is presumably of like nature. 

The seven other cases in this group are all of a similar type with a form 
of primary hypophyseal struma or hyperplasia (histologically certified in all 
but two— Cases XIV and XVIII) with sellar enlargement as the character- 
istic telltale of the lesion. No sellar distortion need accompany the extra- 
pituitary (infundibular) tumors, on the other hand, though all other neigh- 
borhood signs are equally outspoken in both conditions. 

In considering this particular group of cases, moreover, it is to be re- 
called that the present clinical subdivision of these patients is based upon the 
symptom-complex which each presented at the time of coming under obser- 
vation. And inasmuch as, with three exceptions, all of them have been seen 
within a period of two years, this tentative classification fails to take into 
account the progressive nature of the disease. 

Unquestionably in many individuals the process becomes stationary 
after a temporary functional over- or underactivity of the gland which never- 
theless has sufficed to give clinically recognizable symptoms. In others it 
slowly progresses toward ultimate unmistakable hypopituitarism; and this, as 
I have already emphasized, seems to be particularly true of the cases in which 
there is a progressively enlarging adenomatous struma. 

It is fully appreciated, therefore, that there are individual examples 
placed at present in this group which in the coiirse of time will exhibit more 
outspoken clinical manifestations of glandular insufficiency. Hence their 
redistribution under this scheme of classification will in all probability be 
necessary in a few years. Indeed, in the short time since these patients 
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first came under observation for their tumor symptoms alone, evidences of 
hypopituitarism in some of them (Case XVIII for example) have become 
sufficiently pronounced to make, even now, the propriety of their retention 
in this group debatable. 

It is noticeable that with one exception (Case XIV) the neighborhood, 
symptoms appeared at about the same age — in the vicinity of 30 — ^in all of 
these patients. Though it will be pointed out that three of them (Cases 
XVII, XXI and XXIII) exhibit some skeletal evidences of primary hyper- 
pituitarism (possibly dating from adolescence in Case XXIII), never- 
theless the inconspicuous glandular manifestations in all show a present 
tendency toward hypopituitarism. Consequently such subdivisions 
of this group as were adopted in considering Group I need hardly be observed, 
and the cases therefore will be numbered chronologically, the better to appre- 
ciate the therapeutic advances which have been made. For it is in this group 
of cases that the results of sellar decompression are most encouraging, particu- 
larly in so far as preservation of vision is concerned. 

The first three cases were observed before our experimental studies had 
given us any especial grasp upon the maladies under consideration, and con- 
sequently before we had learned to appreciate certain of their more essential 
clinical manifestations. However, the histories, though incomplete, contain 
matters of sufficient interest to justify their inclusion in the series. 

The following case was incorporated, together with Case III, in my 
early report" as an instance of the combination of optic atrophy and sexual 
infantilism. The symptoms date from the adolescent period, which, as will 
be noted, was preceded by three severe illnesses. The history, from our 
present standpoint, is lacking in many details, but the following data ^ve 
been culled from it: 

Case XIV. (Surgical No. 17470.) Hypophyseal struma. (uncertified) with primary optic 
atrophy and amenorrhoea. Uncinate attacks. Subtemporal decompressions. 

March 11, 1905, Miss D. W., aged 26, a saleswoman, referred by Dr. W. C. Galloway, 
of Wilmington, N. C, through Dr. Hiram Woods. Complaint: Headaches and loss of vision. 

Patient was well during her childhood except for severe typhoid at 10, measles at 
11 and pneumonia at 12 years of age. She had a single menstrual period at 14, and subse- 
quent examinations have shown an imdeveloped uterus. There has since been an occasional 
watery discharge from both breasts but no vicarious menstruation: no epistaxis. 

At 16 she began having more or less constant headaches, which have been severe for 
the past five years: no nausea or vomiting. There has been a gradual loss of vision, and she 
has been blind in the left eye for 4 years. For the past 3 years she has had frequent "dizzy 
spells'' accompanied by hallucinations (seeing animals) and a sense of imreality (uncinate?). 
Never any loss of consciousness. There is an occasional discharge of offensive mucus ** which 
drops in the back of her throat.'' 

Physical Examination. A well-nourished, healthy-appearing young woman with a good 
color. Abdominal and thoracic viscera negative. Cardiovascular system negative. Infan- 
tile pelvic organs. 

Analysis of the (Recorded) Hypophyseal Manifestations, (a) Neighborhood. No X-ray 
at this time (cf. infra). Eyes: Slight exophthalmos; slight divergent squint; bilateral 
primary atrophy; blindness complete in left eye. Fields of right eye, taken for form alone, 
show an upper temporal defect (significance not then appreciated). Acuity 20/30. Olfac- 
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toryBense impaired: completeright anosmia. Noepifltaris. Suggestive uncinate aymphima 
(cf. .Vw). 

(b) General Pressure Symptomg. Severe bitemporal headaches (probably (rom glan- 
dular diateation rather than from general pressure}. No choked disc. 

(c) Glajidtilar Symptoms. She has a small skeletal frame; height not recorded, weight 
125 pounds. Hands delicate; fingers tapering. Therv is definite mental instability: she 
is excitable; lachrymose. 

Cidantoaii. Skin smooth, with a colorless, waxy appearance; some boggiaeas of the 
subcutaneous tissues (cedema or adiposity?). Panniculu-. abundant. Hirsuties normal. 
Mammary glands developed. Complete amenorrhtEa. 

Tem-penUwe ranges from 97° to 98°. PuUe slow, occasionally below 60. 

March H, 190B. Operation. A bilateral subtemporal decompression was performed 
in the hope of relieving the intracranial discomforts. It was followed by ai 
subjective relief, cessation of headaches and improvement in vision. 



A year later, May, 1906, she returned for observation. An X-ray (Dr. Baetjer) at 
this time showed a greatly enlarged sella. The contracted field in the seeing eye (right) 
hod widened. Her vague dizzy spells were accompanied by a disagreeable gustatory im- 
pression—the "taste of blood" — typical uncinote attacks without loss of consciousness. 

Later Notes. A gynecologist subsequently performed a double ofipborectomy and 
appendectomy. 1 have been privileged to examine the sections. The appendix is normal 
but shows an extreme lymph hyperplasia. The ovaries show a great number of cysts, vis- 
ible to the unaided eye. Some of these cysts contun shreds of membrana granulosa. There 
are no perfect vesicles; no primordial ova or Pfliigcr's tubes: stroma in excess. 

Three years later (February, 1909) patient rc|X)rt3 by letter a continuance of original 
symptoms. 

After five years {August, 1911) Dr. Galloway reporls that her uncinate attacks have 
become more typical and often end with a general seizure and u 
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gained 20 pounds in weight. Exophthalmos and strabismus are more marked; skin sallow 
and dry.* 

Comment. — It is appalling that as recently as six years ago there could 
have been any doubt as to the primary hypophyseal implication in this, at 
the time regarded as an obscure, case. It goes to show, furthermore, how it is 
that women suffering from these maladies come to frequent gynaecological 
clinics, complaining of amenorrhoea and adiposity with headache and vague 
nervous symptoms. Not a few of them become the victims of an exploratory 
laparotomy and actual oophorectomy, for, with an open abdomen, some sur- 
geons cannot resist the impulse to guillotine some organ on the chance that 
it may be the culprit. 

Though gynaecologists have been guilty of this, the offense is not confined 
to them alone, for many of us have unquestionably looked at the syndrome 
pluriglandidaire of hypophyseal origin through the wrong end of the tele- 
scope. This case would have been a most favorable one for sellar decompres- 
43ioti and subsequent organotherapy. 

The experience in the foregoing case showed that decomiwession over the 
vault can hardly be expected to lessen the pressure disturbances of an hjrpo- 
phyBeal growth in so far as they affect the optic nerves. Hence we were 
beginning to think seriously of the possibility of a direct siu*gical attack on 
the timaor itself in these conditions when the following patient presented him- 
self. It is fortunate perhaps, in view of the aneiu*ismal complication, that he 
did not accept om* hesitating suggestion that an operation might be advisable. 

4 

Case XV. (Surgical No. 20902.) Temporal headaches; primary optic atrophy with 
qtiadrantal hemianopsia. Symptoms of dyspituitarism um-ecognized. No treatment. Sudden 
death after four years. Autopsy. Hypophyseal struma associated with an interpeduncular 
aneurism. 

June 16, 1907, C. P. R., a blacksmith, 31 years of age, referred by Dr. Herbert 
Harlan, with the complaint of temporal headaches and lo$s of vision. He has always been 
a stout, vigorous man and weighs 198 pounds. There is no specific history. He has been 
married seven years and has two healthy children, aged five and six. 

For four years he has been suffering with severe right temporal headachm and for 
some months vision has been failing in the right eye. Three years ago he was troubled with 
nose^fked, which was brought on whenever he blew his nose. He has managed to keep at 
work in spite of his discomforts. 

Examination shows the right pupil larger than the left with no consensual reaction 
from left to right. Vision in the right eye 15/200; in the left 15/20. The visual fields show 
a right lower nasal quadrantal defect with total loss for colors; left eye normal. There is 
slight exophthalmos on the right. 

A tentative diagnosis of an interpeduncidar growth was made, but no X-ray was taken. 
(At the time the patient was seen our attention had not been called to the nutritional 
disturbances accompan3ring these conditions and the history contains no notes bearing 
on them.) 

January 17, 1911. (Four years later.) The patient had been lost sight of \mtil, on 
this date, his physician, Dr. J. C. Poimd, notified us of his sudden death and secured 

•The patient re-entered the hospital February, 1912, owing to increase in pressure 
symptoms. A transphenoidal operation was performed, with partial removal of a chromo- 
phobe struma of the usual type (cf. No. 2 of operative table, page 308). 



98 PITUITARY BODY DISORDERS 

permiBsion for an examination. The following further not«9 were secured at this time from 
hie wife. 

A vigorous course of "spedfic treatment" was instituted withoui avriil, and he be- 
came a Christian Science devotee, refusing fuither medical attendance. 'There was a pro- 
gressive failure of cision, and (or the past 
I two years a t^tal blindness in the left 

eye with a marked lowering of acuity in 
the right. No oculomotor palmes were 
observed. 

In 1910 he began having especially 
severe headaches and nau»ea with attacks 
I of vomiting. He became exceedingly 

drowsy and would fall asleep on the 
slightest provocation, often while eatii^ 
bia meals. He was very forgetful and 
obliviaus of his surroundings. He had 
attacks of dizziness and sta^ering. 

In spite of hie discomforts and al- 
most total blindness he continued at 
work until two days before his death: at 
that time he had an exceedingly severe 
headache, with vomiting, dizziness and 
staggering, and was brought home by 
his fellow-workmen. He recovered suffi- 
ciently to go to the doctor's office a few 
blocks away; he secured some headache 
p „ in—f vv oi,„_;„ Ik k ™>.i. ,_.i tablets at a drug store, returned home 

FiO- 115- — Caae AV. Showinc (he hypophyBeil " ' 

■trumk (A) ud adjacent aneuritm tS). and lay down in s Stuporous state, from 

which he did not awaken. 

Autopsy. (Jany. 18, 1911). Brain removed without hardening: sphenoidal bone 
not secured. A solid tumor the Mze of a pigeon's e^ occupies the interpeduncular region 
(Figs, lis, 116). To the right of the tumor is 
an aneuriamal sac, measuring about 1.5 cm. in 
diameter. This sac has ei-idently been rup- 
tured during removal of the brain. On lifting 
the tumor from its bed it is seen that the op- 
tic chiasm and tracts have been pushed far lo 
the left side, so that a left homonymous hemi- 
anopsia must certainly have been present (ef. 
Cases II and V) at some stage of the malady, 
though when he was examined the defect in- 
volved the lower nasal quadrant of the right 
eye alone. His wife's statement that vision 
was first completely lost in the left eye is 
substantiated. 

Owing to the manner in which the brain 
was removed, it is impossible to tell just what 
were the connections of the aneurismal cavity 
with the carotid arteries. There is no 

general nor cerebral arteriosclerosis. The '"'^ttiifi'^'ISd^MuraL" A)'.™(N«°^™-) "* 
abdominal and thoracic viscera are practically 
normal in gross appearances. No macroscopical changes of note in the ductless glands. 

On hialotofficrU examination the hypophyseal struma proves to be of the usual type, 
(Fig. 117) with masses of large, f^ntly staining cells containing sharply cut vesicular nuclei. 
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The cells are purely of the chromophobe type, resembling those of normal pars intermedia. 
The tumor ^uts against the adjoioiog aneurisroal sac with practically no intervening 
capsule. 

■ Sections of the iiwer show an extreme fatty change. The adrenaU are practicnUy 
normal. The tAymiu is represented by mete shreds of involuted thymic tissue, containing 
an occauonal Haasall corpuscle. The lettea 
show normal tubules and spermatozoa but 
no interstitial ceUs which can be identified 

Discussion. — The chief interest 
here concerns the adjacent aneurism, 
and it is impossible to tell which of 
the two lesions — the struma or the 
aneurism — was primary or whether 
they were merely of accidental coin- 
cidence. The latter would seem 
unlikely, not only in view of the 
comparative rarity of each condition 
alone, but also in view of the ab- 
sence of arteriosclerotic disease else- 
where. To be sure, intracranial 

■•L • Fio, 117 — CbromonhobsattUDiBof Cue XV. (mac 

aneurisms may occur without signs . ■n— i-u™ tj™j»«u.p>™u»eAY.ini.B. 

of generalized vascular disease, and 

this seems to be particularly true of those that have been found in the 
interpeduncular region. 

We have seen in Cases II and V that when an hypophyseal struma bursts 
through the enveloping dural capsule it is apt to do bo to one side, toward 
one of the cavernous sinuses, and thus may come to completely envelop the 
carotid artery {cf. Fig. 47). Such an extension of the struma has evidently 
occurred here, as certified by the homonymous hemianopsia as well as by the 
postmortem findings; and it is not impossible that the arterial wall might 
have become weakened and absorbed by pressure, just as the dura must 
have been, and as bone may be even without any direct cellular invasion 
by the growth. This seems the most likely explanation. 

On the other hand, an aneurism may actually play the same r61e as an 
interpeduncular tumor and by its compression effects cause outspoken hypo- 
pituitarism. Such a case is now under our observation — a patient referred 
by Dr. W. S. Thayer. He has arteriosclerosis, bitemporal headaches, bilateral 
primary optic atrophy, and the constricted fields show a tendency toward 
bitemporal hemianopsia. Moreover, he is rapidly growing stout, and has a 
subnormal temperature and pulse. However, as the lesion has not been cer- 
tified and as the X-ray is negative, the case hardly deserves a more detailed 
recital.* 

The chief interest in the following case lies in the prolonged periods of 
stuporous sleep, for although drowsiness and inactivity, apart from the ter- 

* Comment will subsequently be made upon Lyon's excellent monograph, entitled 
"Adiposis and Lipomatosis," in which 20 personally obs<'^^■ed instances of pathological 
adiposity are recorded. Dr. Lyon has since written to me (Dec. 1, 1910) in regard to Case 
171 _f »..= •^^^ — „^ -u ™iay, „i,Q jiad become extremely obese after 55 years of age. At 
-' a pea, arising from the cavernous portion of the left internal 
(ct contact with the pituitary body. T ' ' " 

1, axillary and facial hair was scanty, and the ti 
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minal asthenia, are not unusual in the canine after experimental hypophy- 
sectomy, and are common likewise in the clinical cases, such an extreme degree 
of the condition is unusual. 

Case XVI. (Surgical No. 22665.) Chronic (stationary) hypopituitarism in an adult. 
Infundibular tumor (uncertified) with adiposity, hunger phenomena and long periods of stupor- 
ous sleep. Marked neighborhood symptoms. Subtemporal decompression. Oganotherapy. 

Jvly 15 y 1908. Mrs. A. B. W., 56 years of age, referred by Dr. E. B. Fenby, with the 
complaint of severe headaches and excessive drowsiness. 

Her family are all of a nervous temperament. She was not strong as a child : pleurisy 
at 29. She has had seven children, only three of whom are living. 

Present Malady. Her symptoms are said to have been present for twenty years, 
since the birth of her last child, when she was very ill with phlebitis, etc. She has since 
Buffered greatly from "nervousness" and from headaches which or a time, 14 years ago, 
were often accompanied by vomiting — *'sick headaches." It was at this time that her 
eyesight began to fail. There were periods of diplopia and subsequently blindness in the 
left eye. 

Eight years ago the pehdc organs were removed in toto, upon the advice of a gynae- 
cologist, who regarded her disorder as purely hysterical. 

Almost from the outset there have been remarkable recurrent periods of somnolence. 
The longer periods are said to have occurred, in recent years, only during the winter months, 
though the history does not bear out the suggestion that they are invariably seasonal (vide 
her present attack). She was under Dr. Fenby's observation during the most recent 
period which lasted from October, 1907, to February, 1908. During this time she actually 
gained in weight. 

Her daughter afl&rms that the average duration of the sleeping periods is from four 
to five months each year. When in this state she will often sleep without arousing for thirty- 
six hours at a time. She then becomes restless and awakens sufficiently to partake rave- 
nously of food and immediately falls asleep again. During her waking intervals she shows 
a nervous activity which is most wearing to her family. She has had antiluetic treatment 
without avail. 

When first seen (at her home July 15, 1908) she was observed to be a short, over- 
stout woman, lying on her- right side in a profound sleep, which was said to have lasted 
since June 1. By shaking her it was possible to arouse her sufficiently to make her open 
her eyes and protrude her tongue: she immediately relapsed into a deep sleep. 

The physical examination at the time revealed little beyond a bilateral optic atrophy, 
an oculomotor palsy, subnormal temperature, slow pulse and active reflexes. In view of 
the history it was conjectured that there was an infundibular growth. She was transferred 
to the hospital. There the X-ray shed no additional light on the condition. Wassermann 
test was negative. 

July 17 f 1908, Operation. A right subtemporal decompression was performed, 
disclosing no unusual tension. There were no operative difficulties: no post-operative 
complications. On July 30 she was discharged, "unimproved.'^ 

Not until a year later were suspicions aroused as to the probable exist- 
ence in this patient of actual hypopituitarism. She has been examined anew 
from this standpoint, and the following glandular symptoms may be 
assembled: 

Analysis of Hypophyseal Symptoms, (a) Neighborhood. An X-ray, February, 1911, 
by Dr. Deetjen, shows with particular clearness, owing to the decompressive opening, 
a normal sella. Superimposed, however, is the quite unmistakable shadow of an interpe- 
duncular tumor. Eyes: There is a palsy of the right external and superior recti with a 
marked convergent squint. The left pupil is smaller than the right and does not react. 
There is a bilateral secondary optic atrophy, more marked on the left than right with a 
considerable upheaval of connective tissue: no cedema at present. Fields: Left, amaurosis 
complete; right, some constriction of the lower nasal field. Nasophar3aix negative. No 
epistaxis. No uncinate symptoms. 
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(b) Glatutvlar Symptoms. Skeletal frame small. Patieat is short (5 ft. 3 in.), with a 
widespread adiposity, and weighs 163 pounds. The dcin is dry, smooth and has always 
been notably free from perepiratioo: no pigmentation. The hair of the head is thin: not 
at all gray. 

Temperature (rectal) ranges subnoimal (QT'-QS"). Pulse also subnormal (66-70). 
There is polyuria (1700 to 2500 cc): urine of low specific gravity (1010). No carbohydratt 
tolerance testa made. 

Since February, 1911, she has been taking hypophyseal extract (whole gland: gr. 15 
daily) combined with an equal dosage of thyroid extract. Under this treatment she has 
lost some weight; her temperature aver^ea a d^ree higher than before; she has shown no 
tendency toward drowsiness. It remains to be seen what hv condition will be under the 
organotherapy during her usual winter period of "hibematiOD." 

Comment. — The extraordinary periods of somnolence exhibited by this 
patient are possibly nothing more than an exaggeration of the tendency 
to drowsiness shown by many others; for a number of them, apart from the 
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stupor of increased intracranial tension, have been abnormally heavy sleepers. 

It is of interest that Salmon,'"' among other factors such as auto-intoxi- 
cation, vascular stasis from intracranial tumor and the like, considers that 
pituitary diseases, whether from overaction of the gland or stimulation of the 
infundibulum, the floor of the third ventricle or some neighboring centre, 
must be regarded as an important causative agent in sleep, Purves Stewart"*" 
has reported cases in which pathological drowsiness was a striking feature, 
and seems inclined to attribute it to an upward pressure on the infundibulum. 

The temptation is strong to dwell upon the similarity between physio- 
logical states of hibernation and these peculiar pathological states of somno- 
lence which are accompanied also by a subnormal temperature, slow pulse 
and retarded tissue oxidation (cf. p. 233). Drowsiness, it may be recalled. 
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is a common feature of states of experimental hypopituitarism, and there 
may be such a thing as a normal physiological period of glandular inactivity. 

Case XVII. (Surgical No. 24773.) Large inlerpeduncular tumor Iteratoma) wKh 
proDounced neighborhood symptonu overshadowinB unmistakable evidences of dyspltuitartsm. 
Direct pressure involvement of the hypophysis. Two transpbenoidal operations. Death. 
Autopsy. 

Ocl. 5, 1909. 3. M., a st«am-fittcr, aged 35, was first admitted complaining of head- 
ache and loss of ^^sion. He has Ijeen a vigorous and athletic man of good habits, and is one 
of a large family of healthy children. He has been married seven years, and has three 
children, aged six, four and one year respectively. 

Present Malady. Four years ago he suffered for six months from severe frontal 
- keadachcB with occasional mmiting. During this period his vision began to fail, first in the 



left eye. There was left ptosis and diplopia. Since then the headaches have lessened, but 
the loss of vision has progressed, the right eye becoming affected secondarily, though with 
more rapid progress. The history suggests a period of bitemporal hemianopma. Ocular 
movements have become affected in both eyes. During the past few months there has been 
8 complete loss of libido ct potentio sexualis. He has gained 27 pounds in weight. 

Physical examination shows a stout, overnourished man of 5 ft. 6 in., weighing 214 
pounds. He is powerful and muscular and shows no loss of physical strength. There is HO 
arteriosclerosis. Wassermann test is negative. 

Analysis ol Hypophyseal Symptoms, (a) Neighborhood Manifestaiioni. The X-ray 
shows practically complete absorption of all scllar landmarks (Fig. 118). Eyes: There 
is an extensive bilateral oculomotor palsy with ptosis (Fig. 119). On the left there is total 
paralysis of the inferior rectus snci oblique and of the superior rectus; on the right, of the 
external and inferior recti and both oblique mtiscles. The pupils are widely dilated and 
without reactions. The discs show a marked primary atrophy with superimposed chok- 
ing — swelling of 1 D. — perivascular striations, new tissue formation and pigment up- 
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heaval. fieiJ* show a complete blininess in the right eye an 1 but a small area of n 
central viaioD (Fig, 121) in the left; acuity 5/80. 

There ia complete anosmia and uncertain gustatory perception. Patient complwna 
of neurali^ia in the left trigeminal area. There is a auggeation of frontal lobe imp^rment (7), 
shown aa a loss of inhibition, for he ia lachrymose and over-hilarious in turn: loquacious 
and irrelevant. There ia no disorientation, but he has been irritable and forgetful. There 
are no definite uncinate aymptoms. In the 
vault of the pharynx and extending backward 
from the archea of the posterior nares there is 
a protruaioD suggesting a vascular tumor. 
No history of epiataiia or nasal diacharge. 

(b) GUmdidar Manifestations. Skeletal: 
Though theface,extremitiesandthoraxahowno 
outspoken change suggestive of acromegaly, the 
hands, however, are square and an X-ray 
betraya characteristic though incipient changes 
in the bones (Fig. 122). No epiphyseal lines'are 
viwble. There is a slight tendency to anterior 

position of the lower jaw and the tongue ia , 

over-large. There is no apacing of the teeth. 

Cutaneous. Skin ia amooth and of late 
there has been a noticeable lack of perspira- 
tion. There is no hypotrichoais but rather the . . Fi 
reverse. A brownish pigmentatioo over face ncbroii 
and hands. There is an overabundant and 

generally distributed panniculus (Fig. 123), the adiposity having been rapidly acqtured 
during the past aix months. 

Other DucUets Glands. Thyroid palpable: possibly enlarged. No testicular atrophy, 
though he baa become impotent. 



Fia. 122. — Case XVII. Middle and ring SoKeri ihoiriDa phalanieal thieksninca. 

Polyuria is not apparent (c/. post-operalive notes). There is no glycosuria. Carbo- 
' hydrate teafa were not made. Tem-peralure and puUe are subnormal, often'falling to 97* 
and 62 beats respectively. 

Oci. 13, 1909. Operation. Preliminary tracheotomy (fragment of thyroid removed 
for examinatioD). Deflection of nose downward according to Eiselsberg's method, with 
opening of frontal ainusea, giving exposure by median ethmoidal approach. Difficult orien- 
tation, owing to obliteration of the sphenoidal cells and the operator's inexperience. Com- 
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plet« pressure atrophy of the Bcllor base. The bul^ng muco-duml covering of the tumor was 

finally recoKniied and some large fragmeats of a friable growth were scooped out. The 

cervical (tracheal) and facial wounds were closed without dnunage. Uncomplicated recovery. 

The hUtological examiriation of the tissues showed (1) a 

mixed tumor (teratoma) probably from a congenital anlage; 

(2) a colloid condition of the thyroid. 

Post-operative Noles. A definite polyuria for several days, 
the 24'hour amount averaging over 2000 cc. and occasionally 
reaching 3500 cc. His weight fell to 200 pounds. The visual 
field in the left eye widened considerably and by Oct. 31 
colors, with standard disca, were recognized (Fig. 124). Aside 
from this distinct improvement in vision showing a better- 
meat in the neighborhood conditions, there was little if any 
change in his symptoms. He was discharged Nov. I. 

Read mission, April 18, WW. His subjective improve- 
ment lasted only a couple of montlis, and he is now having 
a return of headaches as severe as before. His weight haa 
again reached 214 pounds. He is noticeably losing his hair. 
There is some light perception in the right eye; the left is 
about as before. 

Thermic le«l with anterior lobe injection gives a positive 
febrile response to 102° F. (Fig. 126), a transient glycosuria 
and a subjective sense of well-being. 

AprU 38, WW. Second Operatioit. The attempt was 
made to carry out a more radical removal of the growth by 
the same approach as at the first session. The anffsthetic was 
very badly taken, and bleeding was considerable, necessitating 
packing of the cavity. A few hout« after recovering from 
the aniesthetic the patient pulled the drains from his nostrils. 
This was followed by profuse bleeding, which was checked, 
but started afresh during the night. Primary respiratory fail- 
ure with death after twenty minutes of artificial respiration, 
Auttqisy. Nothing noteworthy in gross, aside from the 
universal adiposity. The brain after hardening in bUu was 
removed in its envelope with the sphenoidal bone attached. The hemispheres were divided 
by a longitudinal section disclosing an intraventricular clot, presumably the immediate 
cause of death. There is a large friable tumor 
mass, only the lower part of which (possibly 
one-third) has been removed (Fig. 126). The 
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growth is of spherical shape, roughly 5 cm. in diameter. It clearly has not originst«d from 
the hypophysis itself, for the flattened remnants of the gland ate found by tracing down the 
anteriorly displaced and greatly elongated infundibulum and stalk (Fig. 126). The gland 
adhcrfs to a remaining fragment of its lower dural envelope and fortunately escaped 
removal in the blindly conducted original attack upon the growth. 

Thg tumor has greatly dislocated and deformed the entire mid-brain, pushing up the 
basal ganglia, flattenii^ the pons and deeply indenting the temporal lobes on each side. 
It has occluded the foramina of Monro and caused a moderate grade of hydrocephalus, 
accounting possibly for the choked disc and the mental symptomx. The opening in the 
tentorium (incisura lenlorii) is widely separated; its edges are everted and the growth 
projects considerably above it. 

The cerebral deformation is best appreciated after lifting half of the enucleable growth 
out of its bed in one hemisphere (left) (Fig. 127). Lying in the walls of the deep cavity 
which is thus left, the third, fourth and sixth nerves are found greatly elongated and flat- 



tened. The relic of the third nerve thins out into nothing more than a wisp of tissue. The 
trigeminus is markedly flattened against the base (cf. the neuralgic pains). The ventricular 
deformation is so extreme as to have greatly elongated the infundibular stalk and to have 
separated it from the pons for a distance of 4 cm., whereas normally they are in fairly close 
juxtaposition. 

HUUAoaical, The iumor shows the same structure throughout. It consists of em- 
bryonic cartilage containing a few bone cells with myxomatous and connective tissue. A 
"mixed tumor from a congenital anlage" (Dr. Welch). 

The hifpophytU (Fig. 128) shows the usual appearance of the congested, Battened 
gland; the cell columns of the anterior lobe are thinned, lie parallel and are separated by 
widened sinuses. There is the average number of chromophile elements. The pars nervosa 
is unduly cellular and contains the widened mesh suggestive of a hyaline content which has 
been dissolved by the formalin fixation. 

Other DmUcss Glands. The fragment from the isthmus removed at the first operation 
during the tracheotomy shows a colloid goitre. The gland itself is somewhat enlarged. 

The thifiia is enlarged. It shows glandular strands with much fat. 

The adrtnals are not enlarged. They show marked fatty change in the subcortical layers. 
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The pancreatic islets are prominent and numerous. There is an increase of fat in the 
gland itself. 

The testes show large interstitial spaces, which, however, are practically free from 
normal cells of Leydig. Those that are to be made out are fatty and granular. The tubules 
contain spermatozoa. 

Interpretation. — ^A slow-growing interpeduncular tumor, arising from 
a congenital rest, which has ultimately reached an enormous size with great 
deformation of the adjoining structures. It has produced, on the one hand, 
some inconspicuous symptoms of general pressure (irregular headache and 
choked disc, probably from the secondary ventricular hydrops) : on the other, 
very definite neighborhood symptoms, from local implication, particularly 
of the oculomotor and optic nerves, but also from a compression involvement 
of the pituitary gland. 

The evidences of h3rpophyseal implication were shown by traces of an 
early glandular anterior lobe stimulation (?), indicated by the alterations in 
the bones of the hands. Later on, however, the gland became so compressed 
as to have its functional activity largely diminished, leading to a marked 
adiposity, to sexual impotence, subnormal temperature, a positive thermic 
reaction to anterior lobe extract, etc. A partial release from pressure through 
the first operation, which allowed the tumor mass to settle more into the 
sphenoidal region, led to some subjective relief from pressure symptoms, to 
some improvement in vision and to polyuria and the restoration for the 
time being of a normal temperature. 

From a surgical standpoint, complete extirpation of such a growth is 
unthinkable. Palliative measures alone must be resorted to; and here, as 
in the case of many slow-growing cerebral tumors elsewhere, nature has given a 
therapeutic lead. But her methods of decompression are slow; and the optic 
nerves usually suffer irrevocable damage if one waits for a tumor to work its 
own way through the cranial chamber by pressure atrophy of bone. A 
surgical removal of the sphenoidal cells and the base of the sella is merely an 
acute method of accomplishing what the slower natural process has indicated 
as desirable. 

There are obvious risks, however, in the transphenoidal performance, if 
accompanied by partial extirpation of an infundibular tumor, and particularly 
when the growth is of this type. For the flattened hypophysis, whose function 
is by no means entirely destroyed, lies between operator and tumor, and in this 
particular case it was fortunate that it was not extirpated with the fragments of 
tumor. In the discussion of Case VIII this has already been referred to. 

Projecting as it did into the temporal lobe and extending well above the 
tentorial opening, the growth might have been exposed by a direct intra- 
cranial operation; and it is not at all improbable that a subtemporal approach 
such as Horsley practises combined with the "overhanging brain'' position, 
will prove to be the better method of attack for lesions of this kind. However, 
the risks of such an intracranial procedure are inestimably greater than in 
the perfected transphenoidal operation and in either case nothing more than 
a fragmentary removal is possible. 

Could one have known what was amiss with this patient and had sur- 
gical measures reached a stage of development which rendered intervention 
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permissible, the proper treatment would have been (1) to have removed the 
Bellar base on the first indication of neighborhood symptoms (cf. Case XX), 
thus saving vision and relieving the hypophysis from the superimposed 
pressure, and (2) to have removed the benign lesion, whether by a transphe- 



Fid. 12S.— Cue XVIII. Outline of enlarged Bella tunics, showing double conWur. iodicaled by dots. 
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noidal or subtemporal route, in fragmentary fashion whenever an increase in 
symptoms showed that the optic nerves were again becoming implicated. 
There is every reason to suppose that a working life might thus have been 
spared in comfort for many years. 



Case XVIII. (Surgical JNo.' [24 98 1.) Hypophyseal struma with opifc atrophy and 
bitemporal hemianopsia. Glandular symptoms incon^icuous. No treatment. 

^01'. 15, 1909. A. P., an Italian, a barber 28 years of age, was referred by Dr. Alex- 
ander Duane of New York. He is one of B Inrge f amily of healthy children. There is Qolh- 
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ing particularly noteworthy in his past history. He has becD married two years; he has 
one child a year old, and there are expectationa of another. 

Present Illness. This he dates from on "inflammation of the eyea" four years ago, 
since which time his vision has not been good and he has worn glasses. An examination 
by Dr. Dunne six months ago disclosed a bitemporal hemianopsia. He has suffered some- 
what from early morning headaches which wear away during the day — never very severe. 
There have been occasional periods of diplopia. He is drowsy much of the time. There 
is no mental change. A vigorous antiluetic regime led to no improvement in his condition. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood .\Inni/e>lations. The X-ray 
(Fig. 129) shows an enlarged sella turcica, which measures 1,8 cm. in its antero-posterior 
diameter and 1.6 cm. in depth. Eyei: Both optic nerves show the pallor of a primary atro- 
phy without choked disc. Pupillary reactions are normal, but are less pronounced to a 
beam of light projected on the nasal retina than to one projected on the temporal retina. 



Fios. 131. 132. — Cue XVIII. Chirac terialic profile of longstanding hypophyseKl itruran On ri|ht, oota 

There is alight exophthalmos. The fields show a bitemporoi hemianopaia involving the 
macular r^on (Fig. 130). Visual acuity, right 20/30: left 20/80. There are no other 
neuralo^cal symptoms. 

(b) Olandular ManifataUonx. SkeleUd: The patient has the ch&racterjstio facial 
outboes (I^. 131) shown by several other cases in this series (cf. Cases V, VII and XI). 
He ia about 5 feet 8 inches in height and says his usual weight, clothed, is 155 pounds; his 
hospital weight is 150 pounds. Skull and thorax show no acromegalic changes. Tlie hands 
ore large; the fingers long, smooth and characteristically tapering. The X-ray shows ao 
suggestion of aciom^oUc change. The epiphyseal lines are still evident. 

Cubtneous. The skin is smooth and dry. There is definite hypotriehom. The nails 
show no change. The ponniculua is abundant. Temperature and puUe during the five 
days of observation were slightly subnormal — 97° and SO per minute. There is a suggestive 
polyuria (2240 and 1900 cc.), of which the patient himself is aware. The specific gravity 
is normal. There is no glycosuria. No carbohydrate testa wore made. 

Operalion refused. 
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Subsequent Examination. Dec. 7, 1910. He is rapidly gaining weight; now weigba 
ISS pounds — an increase of 33 pounde in the past year (Fig, 133). The adipona is generally 
distributed and is somewhat lobular; there is no tendemeaa. There is a notable absence 
of perspiration. Anaphrodina for the past year. Polyuria continues. The biUmporiU 
htmianopna is now complete, with no vision whatever in the temporal fields and with % 
notable shrinkage in the color peripheries. Visual acuity on the right has dropped from 
20/30 to 15/40; on the left from 20/80 to 12/30. The exophthahooa is more pronounced 
and the venules of the Uds are much dilated. No headache; no choked disc. The exattuna* 
lion of the pharynx is nq^ative. Sellar decompression advised: refused. 

Intbhphbtation. — When this patient was first seen the two neighborhood 
symptoms of greatest diagnostic value — the 
enlarged sella and bitemporal hemianopsia — 
stood out clearly as. the chief symptoms of 
note. There was a minimum of discomfort 
and the signs of glandular deficiency were 
insignificant. It is not unnatural that he 
should have wished to delay, especially as 
at that time we had no basis of assurance 
that it would be possible for him to regain 
some of the vision already lost. 

■ After the year's interval not only were 
the local symptoms more marked but evi- 
dences of hypopituitarism were manifest, 
shown by the g^n in weight, the anaphro- 
disia and increasing drowsiness. 

The following case is the first in 
which we obtained a really satisfactory 
result by transphenoidal decompression of 
the struma: 

Case XIX, (Surgical No, 26250,) Hypo- 
physeal struma. Pronounced neighborhood symptoms 
with optic atrophy and bitemporal hemlant^sia. Sellar 
decompression with restoration of vision. Return of 
hemianopsia after one year. Partial removal of tumor 
with Improvement again in vldon. Symptoms of 
hypopituitarism evident thoi^h not outspoken. 
Fio. 133.— c&se XVIII. incnsK in Glandular therapy. 
M^S^'^i^.^SS'"* *" ^ ■P""""' "" July IS, 1910. A. S., a Ruasian, aged 27, 

single, a achool-tcacher. Referred by Dr, B. J. Beck 
of New York, An only child, with good health until his present illness. 

The Existing Malady. For the past three years he has had severe incapacitating 
periodic frontal headaches, unaccompanied by nausea or vomiting. The headaches have Of 
late been practically continuous, 

A thorough ophthalmological examination four years ago when he was applying for a 
railroad position revealed no abnormality. Eight montha ago he began to appreciate a 
subjective dimness of insion. This has increased. On May 31, 1910, an examination by 
Dr. C, H. May showed hemiachTomatopiia limited to the left eye alone. 

The condition was diagnosed as sphenoidal sinus disease and an operation was per- 
formed with this in mind. No improvement. The eyes have rapidly grown worse and he 
now reads print with difficulty even with the right eye. During his ten days' residence in 
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the hospital before operation there was a rapid ahriakage of the fields of visiOQ aJid progres- 
■ive lowering of acuity. {July 16: RiRht, 15/50; left 5/200. July 26: Right 10/50; 
left 3/200.) He has had no subjective diplopiu nor observable lack of paraJlelism in eyes. 

Physical Examinillon. An ovemourished, dark-complexioned young Hebrew. 
Height about 5 feet 6 inches; weight 155 pounds. Visceral (abdominal and tharadc) exami- 
nation negative. Neurological tests negative except for eyee. Urine, negative. Blood, a 
•light eoffloopbilia (5.5 per cent.). 

Analysis of Hypophyseal Syniptoini. (a) Neighborhood DUturbaneet. A stereo- 
Bcopic X-ray shows an ealargement of the ietta turcica, which in profile measures 2.0 cm. 
by 1.8 cm. in depth (Fig. 134). Eyes: The left pupa is slightly larger than the right and 
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the left cleft is narrower. There are ayetagmoid twitches. Suggestive Wernicke's sign; 
Wilbrand prism test is also suggestive. 

There ia a bilateral choked dine, measuring 3 D. in the left eye, not measurable in the 
right. Oedema in both eyes superimposed on a primary atrophy of the nerves. Perimetric 
fields show: May 31, 1910 (Dr. May), a temporal hemiachromatopaia of the left eye; July 
16, 1910 (Dr. Crowe), temporal hemianop^a on the left complete, including the macula, 
a tendency to temporal hemiacbromatopsia on the right, shrinkage of field for form in both 
eyes; July 16, 1910 (Fig. 135) (Dr. Crowe), a further shrinkage of the left field, with a 
notch in the right field for form corresponding with the earlier loss of the color fields, namely, 
an upper quadrantal and temporal loss of the field for form with almost complete hemiachro- 
matopeia for colors. 

No epistaxis. Nasopharynx negative; large tonsils. 

(b) OlandulaT Symploma. Skeletal: No striking changes in the skull aside from 
the enlarged sella. Profile rather characteristic (Fig. 136). The fingers are slightly clubbed 
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(Fig. 137); the crescents of the nails axe covered; an X-ray shows a slight terminal tufting 

and traces of epiphyseal lines: nothing suggestive of acromegalic change (Fig. 138). 

Culaneous. The body is covered by an abundance of hair, said to he an inherit«d 
charaeteriatic. On the scalp it is coarse and abundant and has not been falling out. The 
skin, however, is very dry and the patient says he never perspires. There is a suggestion of 
adipOBily. Since the onset of the trouble hia weight hae increased from 147 to 155 pounds. 

There are no subjective changes in relation to the itejiual functUm. There is no history 
of polyuria and the 24-hour urine during his five weeks' residence in the hoapital averaged 
about 1500 cc, though on several occasions it exceeded 2000 cc. The temperaiuTe is sub- 
normal, often reaching 97°; the puUe is alow (50-70). 

Testa of earhohydTaU tolerance between July 18 and 26 show a high aaaimilation 
limit for glucose, 350 grams causing no glycosuria. A gain of 3 pounds during the feeding 
teste. On July 36, 200 grains of glucose, coincident with 0.1 gram boiled posterior lobe 
extract hypodermically, gave a positive glycosuria. The subcutaneous injection of 2 cc. 
of a boiled 0.5 per cent, emulsion of anterior lobe extract gave a thermic response from 97.6° 
to 100° F. 

Fifty cc. of cerebrospinal fluid obtained by a lumbar puncture {July 37) contained 



a blood pressure raising substance but did not cause the usual diuresis or increased peria- 
talns when injected into the external jugular of a rabbit in 15 to 1 concentration. 

Other Dudku Qbiidi. There is an evident enlai^ement of the neck, with fuUnesB ia 
the thynud re^on. He has recently had to wear larger collarB. No definite symptoms 
referftble to thymus, adrenals or testes. 

A mmtruiTy of the hypophyseal symptoms shows, as neighborhood signs, an enlarged 
sella turcica, a progreerave change in the visual fields toward a typical bitemporal hemian- 
opsia, a low grade of choked disc superimposed on an obvious optic atrophy. On the part 
of the gland itself, a subnormal temperature, slow pulse, dry skin, increased carbohydrate 
tolerance with a gain in weight of 3 pounds during the progress of the tests, a tendency to 
adiposity — all evidencing a deficiency in metabolizing powers, 

Jvly 28, 1910. Operation. Anesthetic (ether) so badly taken that after an hour's 
manceuvring, the thought of operating was abandoned. 

Avguet 3, 1910. Second anatthetixalion. DecompraMon of the aelia turcica for neigh' 
borhood tymplomt. Antesthetic well taken after primary scopolamine and morphia. Opera- 
tion conducted without difficulty. The floor of the sella turcica waa removed and stel- 
ie in the capsule of the gland. Prompt recovery without complications. 
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PostM>perative Notes. A subjective improvement in viaioD was noted within a few 
days after the operatioD. Perimetric chaiiaof August 14 ehow expansion of the fields with 
disappearance of notch in upper quadrant of right &eld for form. August 2S: Rapid 
filhng out of fidds both for form and colore in both eyes; central scotoma, however, per- 
sisting in left. AuffuM SB: Administration of 300 grams of glucose gave a positive gly- 



FtQ. 138— CsBC XIX. Radiogram of middle GnKer (ud reduced), 

right upper temporal quadrant (Fig. 139). Visual acuity has markedly improved: right 
eye 15/50; left eye 5/80. 

November IS. Returns for obaervalion. FUlds show practically no constriction; the 
central scotoma shown in Dr. May's charts (Fig. 139) is a scotoma for red alone, Acuily: 
right 15/40; left 10/100. The subjective improvement in vision is even greater than the 
tests would seem to indicate. 
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Fro. 140.— Cue XIX. FiaMi on renlmiMmn April 21. Ifill, ibowini n 
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There was a gain of 20 pounds in weight during the first six necks after liis discharge; 
present weight 169 pounds. He has been free from headaches. His temperature continues 
Bubnonnal, 

There is no anosmia. Nasal examination shows a small perforation just above the 
septum of the anterior nares, but the median septum of mucous membrane is otherwise 
intact throughout. 

A stereoscopic X-ray shows no change in sellar outlines, except for the loss of the 
lower curve of the fossa due to removal of its floor (cf. Fig. 134). 

April SI, 1911. Readmbsjon. During the past two months there has been a return 
of headaches and a rather rapid lowering of reading vision, the ri^t field now being affected 
more than the left. His weight has increased. His euffor tolerance is apparently higher — 
250 grams lievulose — and a determination of the therapeutic dosage shows that 12 grdna 
three times a day is necessary to give Isvu- 
losuria with 110 grams of the sugar. Pre- 
sumably he has been taking an insuDicient 
amount of extract. 

The neighborhood sympioms have again 
returned. The sella now measures 2.3 cm. 
by 2.0 cm. in depth. The fields (Fig. 140) 
show constriction on the left with persistence 
of the central scotoma and a complete upper 
quadrantal defect on the. right, with some 
obscuration of the entire right temporal field. 
Acuity: left 3/70; right 10/70. The fundi 
show considerable new tissue in the physi- 
ological cups. Swelling about 1 D. 

The temperattav remtuns nearly normal 
when taking the extract, but falls to about 
97° upon its omission. 

May es, 1911. Secondary Operatkm. 
Partial removal of pituitary atruma. The 
original sublabial route was followed, wifh- 
out loss of blood and without difficulty. It 
was found that a dense cicatricial membrane „ , „ ^. 
With an mtact mucous surface, m the centre (mag. 37S diam 

of which could be seen the scar of the 
ori^nal incision, covered and restrained the protruding struma. A new incision was made 
in this old median scar and about a thimbleful of the growth was removed, as much of 
the SCOT as possible being excised. 

Convalescence was most satisfactory and there again occurred a rapid subjective 
improvement in vision. 

June 6. Fields show (Fig. 141) a return of vision in the defective right upper quad- 
rant; acuity has increased to 20/70 in the right eye and to 7/70 m the left. Jurx 15: Still 
further improvement. Acuity, left 20/70; right 7/70. 

The patient's orgauotherapeutic dosage was established at 12 gruns of the whole 
gland extract three times a day. He was dischai^ted June 31, taking this amount of the 
extract, which had held his temperature and pulse practically at normal for the preceding 
ten days. 

A histological examination of the tissues (Fig. 142) shows the characteristic neutro- 
philic type of glandular struma. There is a preponderance of large cells having a neutro- 
philic, non-granuiar protoplasm and large vesicular nuclei. No acid-staining cells seen. 
A few thin-walled blood vessels apparent, but there is practically no intercellular tissue. 
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Interpretation. — ^As in the preceding ease, here also the presence of 
characteristic neighborhood pressure sjanptoms led to a clinical scrutiny 
which disclosed unmistakable evidences of dyspituitarism — shown by the 
subnormal temperature, the progressive tendency to adiposity, the high 
tolerance for carbohydrates and the positive anterior lobe thermic reaction. 
The relative inactivity of the posterior lobe reactions shown by the cerebro- 
spinal fluid is an additional factor of interest. 

There were two clear therapeutic indications: (1) surgical decompression 
for the relief of neighborhood symptoms, and (2) organotherapy to compen- 
sate for the insufficient glandular secretion. The first operation served its 
purpose remarkably well, though unfortunately for only a short time. Con- 
sequently a year later a partial glandular extirpation was necessitated. Dur- 
ing the interval we had fortunately arrived at a more satisfactory basis for 
determining the necessary dosage of the glandular preparation. The patient's 
symptoms of hypopituitarism had evidently been increasing and a fairly 
large dosage was necessary to establish a carbohydrate equilibrium. 

One cannot foretell the ultimate outcome, the disconcerting factor being 
the progressive enlargement of the struma, which appears histologically to 
be of a cellular type capable of extensive proliferation. In view of the choked 
disc, an intracranial extension of some degree has in all probability already 
occurred. Unfortunately we have as yet no effective means of combating 
the cellular hyperplasia, except by the crude measures afforded by partial 
surgical extirpation (cf. radiotherapy, p. 321). In many cases, however, the 
enlargement of the struma is slow in its progress; and it is not inconceivable 
that the stimulus under which the hyperplasia occurs may in time become 
ineffective. Meanwhile surgical measures are likely to be chiefly indicated 
for the preservation of vision. 

In the following case characteristic neighborhood symptoms were pres- 
ent in the absence of demonstrable change in the configuration of the sella 
turcica. It resembles in this respect Cases IV, VI, VII and XVI, regarded 
as instances of presumable though uncertified interpeduncular lesions. Here, 
however, the glandular symptoms were most inconspicuous. 

Case XX. (Surgical No. 26634.) Infundibular tumor (uncertified) with primary 
optic atrophy, hemianopsia and oculomotor palsies. Prac tically no glandular symptoms. Oper- 
ation: sellar decompression. Improvement. 

Sept. 26f 1910. N. B. K., aged 32, a surveyor, was referred by Dr. S. G. Dabney of 
Louisville, Kentucky, complaining of blindness. 

There has been a peculiar hereditary nervous trouble in his family, with a form of 
spinal paralysis occurring in middle life. The patient has been a vigorous, athletic young 
man, very susceptible to colds and sore throat; otherwise he has escaped the usual infectious 
diseases. Eleven years ago he had a temporary right facial palsy after ''catching cold;" 
there was no pain or discharge from the ear. He has never had headaches, but his neck 
often feels stiflf and uncomfortable. Four years ago he had a transient attack of diplopia, 
which passed oflf in two weeks. 

Present Malady. Dimness of vision was first observed seven months ago. This 
rapidly increased, and in two months (February) his acuity, tested by an ophthalmologist, 
was; right 4/200; left 20/200. Six months ago (March) a temporal hemianopsia in the left 
eye was observed, but this was never noted in the right. At this time also there was lim- 
itation of movement in the left eye which has increased rapidly. 
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In August there was bare light perception in the right eye, and Dr. W. K. Hotdea of 
New York suggested the presence of an hjrpophyseal tumor. At tliis time there was an 
atrophic pallor of each disc. He has never had headaches: there has been no polyuria; no 
change in his weight, in the skin or liair; no sexual ctiange. His average weight is 152 to 
165 pounds; present weight 157 pounds. He (eels in perfect health: do dullness or mental 
inactivity. 

In spite of a negative Wassermann test he has been subjected to a vigorous antiluetic 
regime, with no impniveroent in the condition of the eyca. 

Ph>'Slcal Examinal[on. Aside from the neighborhood symptoms the patient seems 
in perfect physical condition. Thorough visceral and neurological examinations are abso- 
lutely negative. The blood is normal; Wassermann teat negative. There is a tendency 
to polyuria without apparent polydipsia, the twenty-four-hour amounts often exceeding 
2000 CC. — on one occasion reaching 2085 cc. The skin is moist and without pigmentation. 
There is no thyroid enlargement. 

Anaiyslsof Hypophyseal Manifestations, (a) Neighborhood Symptoms. There is no defor- 
mation of the seUa turcicn (Fig, 143), which measures 1.2 cm. by 0.8 cm. in depth. The tumor, 



Fia, U3,~-Cu« XX, X.ray by Dr. S. G. Cole (unieduceil) ol aelHi relloa. Hboxing 
«lla (clotted) of DormKi outlioe. 

if one is present, lies superimposed and has given as yet no general pressure symptoms. 
No anosmia; no cpistaxis. Egee: Vision b entirely lost in the right. The left shows a 
temporal hemianopsia, the central vision at the time of admission being rettuned both for 
colors and for form, the acuity being 15/200. (Ten days later the central vision for colon 
had become lost [Fig. 144) and vision was evidently failing rapidly — acuity 12/200.) The 
pupils are unequal, the left larger than the right. The right pupil reacts consensu&lly but 
not to light or distance, the left eye shows no reaction from the naaai (blind) retina (pon- 
tive Wernicke). Consensual reaction from right to left is lost. The Wilbrand prism test 
is positive, sliowing no ocular movement. 

The ophthalmoscope shows a primary atrophy without choked disc, though the veins 
are laige and tortuous. In the left eye the atrophy seems largely confined to the nasal 
retina. There is a strilcing lack of parallelism in the axes of the eyee (Fig. 145). The right 
eye retains an upward fixation, but its movements can be carried out normally. The left 
■hows a slight ptosis with weakness of all the muscles and paralyds of the superior rectus. 

(b) Qlandtdar SjfmpUmia. There are no suggestions of acrom^aly, infantilism or 
adiposity. Evidences of dyipituitarism, however, are shown by polyuria, a tendency to 
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mbiKirtrud temperature (often as low as 97°) aod an increased carbohydrate tolerance as fol- 
lows; September 29, glucose 200 grama; September 30, 300 grams; October 1, 400 granu, 
(rithout glycosuria. The subcutaneous injection of 0.2 grams of posterior lobe extract in 



Fia. 144.— Case XX. Fields of Oct. 7, 1910. before operBtion. 

2 cc. NaCl Bolution gave no febrile response and led to no spontaneous glycosuria. No ther- 

mie reapowe to anterior lobe injection, A iumbar puneiure was performed and 60 cc. of 

clear fluid withdrawn, without disturbance other than a slight temporary headache. The 

fluid gave fairly active posterior lobe reactions 

in the rabbit. 

Oct. 11, 1910. Operation. Decompresmon 
of the sella tureiea. No operative complica- 
tions: no difficulties from ansBthesia. No tissue 
removed. Dura enclosing tense gland split in 
stellate fashion. 

Within a few days the patient eicperienced 
B, subjective improvement in vision in the left 
and had some hght perception in the right eye. 
Oct. SI. Subjectively the eyes are much 
improved. The perimetric chart of the left 
eye shows no alteration, but the acuity has 
improved, to 15/IO0. Patient can dimly 
make out objects in the right nasal retina. 
No consensual reaction from right to left is 
obtained. Discharged Oct. 24. No. glandular 
. therapy. 

Subsequent Examinations. On Nov. 10 
it was possible to demonstrate (Fig. 146) a 
return of vision for large c^jects in the right 
Fia.MS — Cue XX. Showiog oculomotor nasal field; not for Colors, however. Diplopia 
P»'''*'- less marked. By Fe6. 18, 1911, the fields had 

widened considerably (Fig. 147). On June 14, 1911, condition stationary. Gaining per- 
ceptibly in weight — 168 pounds at preaent. Polyuria and polydipsia continue as before. 

Intehpketation. — Were it not for the evident binasal character of the 
optic atrophy, together witb the preservation of vision in the left temporal 
retina and some post-operative return in the formerly blind right temporal 
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retina, practically assuring a median retrochiasmal lesion, one would hardly 
venture, in the absence of sellar deformation, to make a diagnosis of an 
infundibular growth. 

The oculomotor disturbances are, however, additional factors, and the 
only other case in the series in which they were equally extensive is Case 



Fio, !«.— Cue XX. Fields of Not. 10, * moDth klur opriatioo. damoDitHtioc (he probkble biMmpocal 
ohuuter of tb> bemiiDopua. 

XVII, one of certified infundibular tumor. The sellar decompression con- 
sequently was undertaken with little expectation of improvement in the exist- 
ing conditions but in the hope of sparing the gland from further pressure 
implication, for the extremely high sugar assimilation limit and the sub- 
normal temperature were regarded as an evidence of posterior lobe (stalk) 



Fio. 147.— Cue XX. FieEdi of Feb. 13, 1»11, tour montba alter operation. 

implication. It was presumed that the pars anterior, in view of the negative 
thermic reaction, was still functionally competent. Considering the patient's 
fflttreme tolerance for sugars it is remarkable that he has not become obese. 

The caee falls in the same cat^ory with Case XVI, in which the lesion 
has been dormant — and the patient also for that matter — for years: with 
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Case VII in which a subtemporal decompression was finally necessary: and 
with Case XVII in which the lesion suddenly took on a rapid growth. 

The remaining three patients in this group are of a fairly imiform chni- 
cal type. Each of them carries an hypophyseal struma of chromophrobe 
tjrpe — the form of tumor which numerically predominates in the histologi- 
cally certified lesions occurring in this series of cases — namely, in Group I, 
Cases I, II, V, IX, X and XII: in Group II, Cases XV and XIX. 

Case XXI. (Surgical No. 27419.) Hypophyseal struma with primary optic atrophy 
and unilateral blindness. Evidences of dyspituitarism with amenorrhoea. Suggestion of 
slight primary hyperpituitarism. Sellar decompression. Organotherapy. 

March 13 y 1911, Miss A. S., aged 34, referred by Dr. G. E. Seaman through Dr. H. 
V. Ogden of Milwaukee, with the diagnosis of hypophyseal tumor. 

History Relating to Present Illness When twelve years of age she had a severe fall, 
striking the back of her head. Her menses began at the age of 15 and continued with fair 
regularity for two years, when they ceased permanently. She weighed about 120 pounds 
until she was 18 or 19, when she began. to grow stout, her average toeigJU from that time 
until the past year being 180 poimds. She has recently lost 20 pounds "from worry." 

Some lowering of vision in the right eye was first noted sixteen months ago. In four 
months' time the eye became completely blind. There is no record of hemianopsia, diplo- 
pia, or photophobia. There have been occajsional frontal headaches; infrequent, however, 
and not severe. Attacks of "dizziness" have been distressing, with a sensation of "some- 
thing rushing into the head and lifting it off.'' 

A definite enlargement of the hands and feet is said to have occurred during the past 
year, necessitating a size larger in gloves and shoes. She has become excessively nervous 
and emotional and her memory has become very capricious. She has a large appetite; is 
constipated. There have been frequent nose-bleeds. 

Physical Examination. An overnourishcd woman, 5 feet 6 inches in height and 
weighing 160 pounds. Mucous membranes pale. Complexion muddy; freckled. Visceral 
(thoracic and abdominal) organs negative. Blood Bfid urine negative. Infantile pelvic 
organs. Routine neurological tests practically negative except for the neighborhood 
(pituitary) disturbances. Abdominal reflexes are absent. She is astigmatic. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood Signs. Stereoscopic X-ray 
plates show a much enlarged seHaj its full extent not appreciable without stereoscopy. 
The antero-posterior diameter Lb 3.2 cm.; depth 3.0 cm. (Fig. 148). Eyes: Slight exoph- 
thalmos, especially on the left. Pupils equal and reactions normal to light and dis- 
tance. Loss of right-to-left consensual reflex. Total blindness in right eye with primary 
atrophy. Some haziness of nasal margin of left disc. Slight nystagmus both to right and left. 
Tendency to divergent squint with eyes at rest. Perimeter shows flight constriction of 
left temporal field (Fig. 149). Acuity 9/16. Frequent epistaxis: nasopharynx negative. 

(b) General pressure symptoms practically absent. Some frontal headaches; slight 
haziness of left disc. 

(c) Glandidar Manifestations. The stature is somewhat short but there are no strik- 
ing skeletal changes. The epiphyses are fully ossified. The suggestive acromegalic changes 
with enlargement of the hands and feet involve the bones as well as the soft parts (Fig. 150). 
Hand rather square with slight suggestion of terminal fullness of fingers and tendency of 
tissues to enfold nails. Toes much facetted by shoes. Some maxillary prognathism (Fig. 151). 

CiUaneous, There has been considerable loss of hair and the skin is somewhat dry. 
She is somewhat adipose. Amenorrhcea for seventeen years; infantile uterus. The tem- 
perature tends to be subnormal (97.5°-98°) and the pulse slow (70). 

Other of the usual signs of oncoming h3qx)pituitarism are wanting. There is an unus- 
ually high blood pressure (175-180) and no especial asthenia. There is only a slight increase 
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in cmhohydnUe loUranee (assimilation limit 150 grams Itevulote). No thermic reactjon 
t« injections of anterior lobe extract. 

March 18, 1911. Operation: seUar decompre»gioH. A simple uncomplicated case by 
subUbial approach and submucous rettection of vomer, Dun^ envelope split over large 



Fio. He.— Cue XXI. Fields of March IS, before op«ritioD. ahowioc some temporal CDrulriction o[ 

bulging gland. A small figment removed for kislological ezamiimlion, which ahowa the 
usual chromophobe struma with masses of cells having a faintly gtuaing protoplasm and 
Urge vesicular nuclei with sharply outlined chromatin network; no acid staining cells; a 
few colloid globules present, but no formed acini; practically no supporting or interstitial 
tiasue (Fig. 153). 

Becovery uncomplicated. She was diacharged after ten days (March 2S), taking 
wbole-gland extract. 
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SubsMiuent Notes. April 1. 1911. Visual acuity of leTt eye has improved to 16/15. 
A smaU area of vision (or 3 cm. disc in tbe lower nasal half of the right field, showing (cf. 
Fig, 149) original bitemporal tendency of the lesion. 

Aprii 10, 1911. Fields for left eye have widened to normal peripheries (Fig. 154). No 
further improvement in right, though pupillary reaction to tight can he obtiuned from the 
temporal retina (positive Wernicke). 



Fios. 15], 152, — Chm XXI. Showing suggeiiiTa prominence of maiillkry lone at furc: also the coitw, 
[nckled festurea. 

Jidy 14, 1911. Dr, Seaman reports that she has continued with whole-gland extract 
in 6*grain doses after meala. Her nervous and diziy attacks continue (possibly unoinateT). 
There has been no further improvement in vi^on — indeed, possibly some concentric con- 
striction of the field. A second operation, with further removal of struma (as in Case XIX) 
advioed. Abo radinthenq>y. 
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Interpretation, — From the standpoint of the symptoms referable to 
disturbed glandular activity this is a borderline case, and with some hesita- 
tion it has been placed here rather than in Group I. Had it not been for the 
glandular struma and the amenor- 
rhea, the patient's constitutional 
state would have passed muster as 
normal. 

There are, however, some sug- 
gestive indications (the enlargement 
of the hands and feet, for example) 
of former hyperpituitarism, and some 
(the tendency to adiposity, the dry 
skin, slight increase in sugar toler- 
ance, etc.) of an existing functional 
state the reverse of this. Though 
some of the usual signs are wanting, 
it is probable that the malady is 
vei^ng toward the stage of glandular 
insufficiency. In view of the sHght 
and only temporary post-operative 

improvement in vision and the present no. is3.^<:braiDaphob« stmnia oc Cbm xxi 
stationary condition, it would in all ^™lii^g ™'iiSii'(c?.' ''"'"'"' *'""** ■''"""i''' 
probability be wise (as in Case XIX) 

to operate a second time and partially empty the distended sella of 
its strumous contents. As it was, the operation was limited to the mere 
removal of the sellar base, in view of the striking relief afforded Mr. 
A. S. shortly before by this simple measure, — unquestionably an insuffi- 



Fio. IM.— Cue XXI. Hekb of April I , I 



cient procedure when a large glandular struma is encountered. Had we 
known at the time that Mr. A. S. was soon to return with renewed symptoms, 
necessitating a partial extirpation, this more radical step would have been 
taken at the first session in the patient under discussion. It is to be feared 
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that with further delay the glandular struma may undergo further hyper- 
plasia and burst its confines, as in some of the cases in Group I, if it baa not 
already done so. 

In view of these experiences the distended sella in each of the following 
cases was partially emptied of its contents at the first operative session. 

Case XXII. (Surgical No. 27955.) Large hypophyseal struma with almost total 
amaurosis following a bitemporal hemianopsia. Symptoms of dyspllultarism unusually Incon- 
spicuous. Sellar decompression with fragmentary extirpation of growth. Partial restoration 
of vision. 

June It, 191 J. L. H.,a farmer, aged 27, rcferrod by Dr. L. E. Fuller of Axton, Vir- 
ginia, with the conijilaiat of failure of vision and headaches. Aside from an attack of inflam- 



FlQ. 155.— Cue XXII. X-ray (unreduci^d I of enlarged pituitary fouii. Nota iSsdow cut by tbioned 
scale uf donum kIIb. 

matory rheumatism he has enjoyed good health. He has been married two and a half 
years and has one healthy child 

Present Illness. Eight months ago he began to lose vision in the outer field of the 
left eye. This was soon followed by temporal headaches, which have per»«ated. Three 
months ago there waa a, rapid failure of vision in the right eye, with further constriction of 
the left fields. He can now barely di.stinguUh large moving objects. Unable to count 
fingers. There has been no drowducss; no anaphro<li^a; no increase in weight. 

Analysis of Hypophyseal Manifestations, (a) Neighborhood Sigm. The X-ray 
(Fig. 155) shows a greatly enlarged sella turcica projecting well into the sinuBes and measur- 
ing 3 cm. by 2.5 cm. Eyes: Bilateral primary optic atrophy; visual acuity practically nil; 
reduced to perception of light. (The bare ability to recognize lai^ white moving objecta 
on the nasal Gelds, was lost three days aft«r admission.) Pupils wide; right larger than left; 
react to accommodation, but only slightly to a beam of light on the temporal retinee (poa- 
tive Wernicke). No history of diplopia. PosMbly a sl^ht existent divergent squint. Naso- 
pharynx negative: no nose-bleeds. 

(b) General pressure symploma atisent. No choked disc. The headaches are doubt- 
less due to distention of the pituitary pocket. 
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(c) Glandular Si{pi». Skeletal: Uia height is only 160 cm. (5 ft. 5H in.) ; hia 'veight 
128'pounds. There are no recognisable skeletal changes shown by the X-ray aaide from an 
unusually large occipital protuberance. The facial configuration suggeata sphenoidal di»- 



B. 1S7,— Cms XXII. To : 



tortion (Figs. 156 and 167). The two up|>cr middle incUora have never erupted, the lat«ral 
incisors being separated 0.4 mm. The fingers are somewhat tapering, and the naik without 
crescents. 

CuloTieoui. The skin is sunburned and freckled but there is no general pigmentation. 
It is somewhat dry, except over the hands, which are pale and moist. He is becoming bald 
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(a f&mily trait), but otherwise he iB rather hirsute: the beard is heavy and grows well up 
on the cheek-bones; eyebrows are shaggy; sternal and sacral hirsutiea abundaot. No out- 
spoken adiposUy. 

The lemperalure tends to be subnonnftl (occaKonally 97°) r the pulse alow (60 to 70). 
The bhod preitMTe is low (105 mm. Hg.). There is no polyuria or polydipsia. He is intol- 
erant of sugars and vomited the Icevulose administered. Sugar attimilalion limit not 
determined (ct. later note). 

Examination of other ductless glands reveals no functional abnormalities. 

June 16, 1911. Operation. Partial extirpalion of atruma. The usual sublabial 

approach with submurous reBeotion of vomer, etc. Large tumor, covered only by dura and 

mucous membrane discloaed, filling sphenoidal cells. Marked pressure atrophy of sellar 

base. About one-half of seUar contents 

removed. No bleeding. Anssthetjc 

well taken. 

Post-operadve Notes. There were 
no Buccal compUcations. Subjective 
return of vision on the following, and 
improvement on each succeeding, day. 
On June SI the perimeter showed ruuol 
iniion in the right eye for discs larger 
than 4 cm. 

JitneZ9. Kelds plotted with 4 cm, 
discs show remarkable improvement in 
the right eye, with return oi color 
vision:acliromatopsiainleft. Wernicke 
reaction positive in left, negative in 
right eye. No nasal discharge : no head- 
aches. Patjent ditmiued. No glandular 

Jidy 17. Retvms for observation. 
Condition excellent. Further improve- 
ment in vision. Fields taken with 4 cm. 
discs (Fig. 158). He feels stronger. 
Blood preflHUre 115. Weight increasing 
Fio. ISB.-Cbromophob. .t™n» oi C«. XXII (mag. (134 pounds) but no tendency to 

190 dikma-) : mlb in lw«e slveoli with central tolloid. adiposity, 

Auguttfl. RelumsforobKrvalion, 
Improvement at a standstill. Some return of temporal headaches. CarbohydraU tetU: 150 and 
200 grams of Itevulose retained — urine negative for sugar. Patient unable to retain 250 gram 
dose. Tolerance therefore high, but limit not ascertained. Further subjective improvement 
in vision, but fields show no change from July 17th. Blood pressure below 100. 

The histoUigifxil examination of the fragments removed at operation shows (Fig. 159) 
masses of closely packed chromophobe cells with a definite alveolar arrangement, the pic- 
ture suggesting that of the so-called alveolar sarcoma. The nuclei are large, vesicular, 
sharply cut and have an open chromatin network. There are a number of large blood 
sinuses between the alveoU and occasionally a central mass of colloid. At the free mai^in 
of one fragment there is a distinct basement membrane, covered by a layer of cells which . 
are ciliated (sphenoidal?). No eosinophile cell;. 

Interpretation. — Here the pluriglandular syndrome is — as yet — clinic- 
ally unrecognizable, the hypophysis (both anterior and posterior lobes) prob- 
ably being still functionally competent, despite the large struma. However, 
the experience with the other patients in the series similarly afflicted ia enough 
to show what may be expected. 
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Notable features of the case are (1) the totaj freedom from the usual 
discomforts of distention of the pituitary capsule, probably due to the rapid 
pressure atrophy of an easily distensible sella, and (2) the restoration of 
vision after partial extirpation of the tumor, after complete blindness had 
ensued. This merely goes to show that despite the forebodings which an 
atrophic pallor of the disc occasions, one need not despair of restoring some 
measure of vision in many of these unfortunates, if the pressure has not 
endured so long that such fibres as are rendered functionally incapable of 
transmitting impulses merely through a "physiological block," have become 
completely destroyed.* 

The ease with which hypophyseal symptoms may be misconstrued, even 
when one is on the lookout for them, is exemplified by the primary mistakes 
of diagnosis in the following history. 

Case XXIII. (Surpcal No. 26039.) Hypophyseal struma with primary optic atrophy 
mnd bitemporal hemianopsia. DyspltuItarUm with evidences of former activity. High sugar 
tolerance. Chronic hypoglycKmla. Operation. Partial extirpation of growth. 



Fio. leO.— Cbh XXIII. FieJdi an fint BdauHian, June, ISIO, migimiiua > bitemparKl hemiscliramHtopmB 
with lelt quadnnts] form defecl (minnurpretcd). 

June I, 1910. B. C, a coach painter, aged 39, waa referred to the hospital by Dr. 
C. M. Rtuns of Bohannon, Virginia, complaining of loaa of vision. One of a large family of 
healthy children, he enjoyed a fair measure of health liimself until his present trouble. 
The usual infantile infections were followed by a very severe typhoid and a secondary 
pneumonia at 14. He subsequently grew very rapidly, and at 17 measured 6 feet in height. 
At 23 he had another attack of typhoid and at 28 pleurisy. 

Apart from these iilneaaes he has been well: a hard-working man of more than the 
average physical strength. He has used tobacco to excess and alcohol abundantly, but 
otherwise has had no vices. Though he works constantly with white lead and oil, he has 
never had any occupational colic or neuritis. He has been married five years and has one 
healthy child. 

Present Symptoms. In March, 1909, he accidentally observed that vision in the left 
eye was dim. It has progressively failed. He has had occasional temporal headacha, but 

1 immediate partial 
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they have not been Trequent or severe: no nausea or vomiting. Photophobia, with aching 
pain in the eyeballs, has been his chief source at annoj&nce. 

At the time of this firat admission in June, 1910, although the fields of vision (Fig. 
160} aroused some suspicions, the X-ray plate was inconclusive, and expert ophthalmologjeal 
opinion was emphatic that the condition was a typical lead or tobatxo amblyopia. A gloomy 
prognosis was given: he was given large doses of potassium iodide and discharged, the visual 
acuity in the left eye haiTng dropped markedly during the two weeks he was under obser- 
vation. 

AufliisJ 10, 1911. Readmlssion. The patient, by good fortune, was seen by Dr. Walker 
in Norfolk, who found a typical bitemporal hemianopsia; and he was advised te re-enter the 
bospital. He has done fairly well during the intervening year, but for the past few weeks 



Fio. 161. — CsK XXIII. X-ray of crnniaE bue (uareduced) ihawiiui widely dilated selU. 

his sight has begun to rapidly fail. As before, dim vision and photophobia are his only 
complaints, though he is aware of a, progressive asthenia. 

Physical Examination. An ovemourished, thoi^ healthy appearing man. The 
visceral (abdominal and thoracic) and cardio-vascular systems are negative. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood MnniSestaiions. The X- 
ray shows the sella to be greatly enlarged, its floor — the outlines of which remiun distinct — 
bulging BO far forward as to almost fill the sphenoidal cells (Fig. 161). Profile measure- 
ments 3.6 cm. by 2.0 in depth. A protrusion is observable in the nasopharynx. There 
have been no nose-bleeds or known dischanse of any kind into the narcs. 

Eyes. No oculomotor palsies: no history of diplopia. Slight fine nystagmus both to 
right and left. Pupils equal in both bright and dim light. Ilemianopic pupillary reaction 
(Wernicke) positive, riglit and left. Wilbrand prism test nef^ativc. Fundi show bilateral 
primary atrophy, principally involving area of emergence of uncrossed fasciculi. Fields 
show typical bitemporal hemianopsia (Fig. 162). Acuity, left 15/100; right 15/30. 

(b) General Pressure Manifestations. Practically negative. Headaches inconspic- 
uous; fluctuating; bitemjKiral. No exophthalmos; no choked disc, vomiting or dizziness. 

(c) Glandular .Manifeslatiom. Skeletal: Present height 182..5 cm. (5 ft. 11'; in.). 
Patient states that at 17 his height was 6 feet and that a few years ago he measured, bare- 
footed, 6 feet 1 inch. Ho has become round-shouldered. He is much the largest member of 
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hia (wnily: he weighed 199 pounds at 21 years of age. The head, though large, shows by 

the X-ray no suggestive at^romegalic tendency in occipital protuberance or mandibular 
arch. The frontal sinuses, however, are somewhat larger than the average. The upper 
and lower dental arches meet exactly; possibly an indication of slight mandibular prog- 
nathism. Hands (Fig. 163) are very large, 20.5 cm. in length from tip of median finger to 
lower edge of radius — type en long of Marie. The X-ray shows (Fig. 165) some slight 
tufting of the terminal phalanges and shadows of the epiphyseal lines (radius) persist (Fig. 
167). /Wj are large: he wears a No. 10 shoe. The skeleton in general is not massive: wrists 
and ankles are not disproportionate to his size. 

Ciilaneoua. No acrom^alic thickening evident. Skin of extremities rather harsh 
and dry, but patient perspires freely, partieularly over the face. He has never observed 
any oedema. The hair is abundant on the scalp, over the chest, abdomen and neck (Fig. 
163): no loss of hair has been observed; beard is fairly hea\-y. There is an extraordinary 
brown pigmentation, practically limited to the hands; a sharp line of demarcation between 
the zone of dorsal discoloration and the palmar surface, which is remarkably pale. They 



Fio. 102.— Cau XMII. FicLdt on readmiuiun. Aug. 11. 1911, ghowing (ypicsL bitemporal bemianopiia 

resemble an anthropoid's hands in hairiness and coloration. AdiposUy is quite marked, 
parljcularly over trunk, but there has been no noticeable increase in weight. Patient says 
be has weighed from 2(K) to 215 pounds for some years. 

Formerly a man of great physical prowess, during the past ten years he has gradually 
lost his strength and mMsciilar asthenia is now marked. He has considerable vague back- 
ache but no pains or tenderness of the extremities. He is noticeably drowsy. Temperature 
(97 to 98°) and puiae (70) range subnormal. Blood pressure 141 mm. No polyuria observed. 

Carbohydrate toleranee is exceedingly high, the assimilation limit For kevulose not reached 
(cf. infra) but shown to be over 350 grams. The large doses of sugar are not distasteful. 

Polyglandular Manifeaialiont. Thyroid not enlarged. No sexual incompetency h«a 
been observed. Adrenal: Asthenia and pigmentation. 

Augutl 15, 1911. Operation. Sellar decompression by infralabial and transpbenoidal 
approach with partial extirpation of struma. Urotropin. An easy, uncomplicated opera- 
tion. Recovery uneventful. 

Hitlalogieal study of the tissues shows (Fig. 166) the usual chromophobe struma, 
similar to that in the preceding cases though with the connective tissue or supporting 
elements somewhat more marked. 

Secondary Carbohydrate Tests. On August £4, 350 grams, on AugutI 35, 400 grams, 
anAoa August 27, 450 grams of Isvulose gave no Iffivulosuria. ThisUthe 
largest amount of sugar which any individual in the series has been able to retain at one dooe. 
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On Auguit 29 a eample of blood was taken at 3.40 p.m. and at 3.45 p.m. the patient 
was given 300 grama of licvuloee: an hour later, at 5 p.m., another sample of blood waa 
taken and 2 cc. of "pituitrin" (Parke, Davis Sl Co.) was introduced intravenously tX 



Marie). On rigbC; proRle ■): 

fi.lO p-m.! an hour and a half later, at 6.30 p.m., a third specimen of blood was taken. 
Sample No. 1 was shown by Dr. Jandison to have a. si^ar content of 0.0394 pwnsj sample 
No. 2 to have a content of 0.053 grams; and sample No. 3 a content of 0.073 grams. Thus, 



Fio. les. — Cub XXIIt. X-rsy ol finsan (uoieduMd) ahawioc luia nw kod teadeocy to KcromcciiliB 

an extraordinary condition of hypoglycaima was demonstrated with a sugar content in the 
blood as low as the normal for the canine and far below that for man, even after the adminis- 
tration of three times the amount of tovulose usually necessary to produce a spontaneous 
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mellituria. Further, a dosage of posterior lobe extract, which of itself often BufGcee to 
cause a spontaneous glycosuria, failed to bring the sugar content of the blood up to the 
average nonual. There vaa a subsequent marked diuresis (1375 cc. in 13 hours) and rise 
in blood pressure. 

Patient discharged Augual SI. Nose healed; no secretion. No improvement in visual 
fields. 

Interpretation. — It will have been noted that most of the individuals 

heretofore mentioned in this group have been somewhat undersized, their 

height averaging about 5 feet 6 inches : 

further, that in all but two of them 

the symptoms, such as they were, 

suggestive of disturbed functional 

activity of the gland, were on the side 

of hypopituitarism from the outset. 

In two of the cases (XIX and XXI) 

there were slight though suggestive 

indications of a past hyperpituitarism, 

shown by the thickening of the tissues 

of the extremities, and in Case XXI 

by slight acromegalic alterations in 

the phalanges themselves. 

In the case under discussion it 

would seem that an activation of the * 

pars anterior had occurred earlier in 

life, accounting for the unusual size, 

and it is to be noted that the epiphy- f^o. lae.— cbromophobe .tmm. of c™ xxiii 

seal lines are still apparent at the age 

of 39. The natural supposition is that there may have been some tendency 

toward glandular instability similar to that which we have already discussed 
in reference to Case I, and that 
under the influence of an excit- 
ing cause of unknown nature 
the present struma began 
rapidly to develop. 

Whether or not the severe 
infection which occurred at the 
time of adolescence and which 
was followed by a period of 
rapid overgrowth can be taken 
as an indication of glandular 
stimulation in consequence of 
the disease is of course purely 
Fio. leT.-c™. XXIII, x-r.f of wri« (n>t, «») coujectural. In this patient, 

J<™«'™!eo'eP"P'iy"»ll''»inp»tn.ntoI39wilhUndeiicy boweVCr, aS Well Sfl in CaSO I, 

there seems to have been an 
early post-adolescent period of hyperpituitarism leading to physiological over- 
growth — normal gigantism of Sternberg. This is taken as an indication of 
an hypophyseal instability which, in the later life of each of these patients, 
favored the adenomatous transformation which the structure has undergone. 
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The patient's clinical manifestations of hypophyseal insufficiency are not 
conspicuous and his moderate tendency to corpulence might easily escape 
notice. However, the extraordinary tolerance for carbohydrates which he 
possesses forebodes future adiposity. This is the first case in which a posi- 
tive hypoglycaemia was demonstrated. SofarasI am 
aware Addison's disease is the only malady in which a subnormal sugar con- 
tent in the blood has ever been demonstrated.^^^ In view of this the sugges- 
tive signs of secondary adrenal involvement — ^the asthenia and pigmentation 
— are of unusual interest. 



GROUP III.— CASES WITH PRONOUNCED CONSTITUTIONAL MANIFESTA- 
TIONS OF HYPOPHYSEAL ORIGIN IN THE ABSENCE OF 
NEIGHBORHOOD PRESSURE DISTURBANCES. 

In this group there is less reason than there was in the preceding one 
for presenting the cases in chronological order. Hence they will be subdivided 
as were the cases in Group I, and we will consider, first, those in which evi- 
dences of primary hyperpituitarism are manifest, and, second, those in which 
a condition of hypopituitarism was the essential factor from the outset. 

A. Cases with Existent or Past Hyperpituitarism the Striking Clinical 
Feature.* — The fact that nine out of thirteen of our illustrations of anterior 
lobe hyperplasia leading to skeletal overgrowth fall in this group is an indi- 
cation that the gland in these states of outspoken hyperpituitarism, exempli- 
fied by acromegaly and gigantism, is destined, with comparative infrequency, 
to undergo adenomatous transformations with the development of large 
tumors such as we have seen in Group II. 

Despite the reports in the past of occasional instances of acromegaly in 
which postmortem studies have shown no morphological or histological 
changes in the pituitary body, there can be little doubt but that in the major- 
ity of cases there occurs, at least in the active stage of the process, an enlarge- 
ment from hyperplasia of the gland which serves to produce subjective dis- 
comforts even if it does not suflBice to call forth local objective signs. The 
bitemporal hypophyseal headaches, which are the more common form of these 
discomforts, I am inclined to attribute solely to the distention of the sentient 
dural envelope of the gland. They are apt to subside when the activity of 
the process declines, doubtless with a return of the gland to its former size 
and possibly to its former appearance. 

Hence there is necessarily no more reason to expect a permanent and 
unmistakable enlargement of a pituitary body which has once been stimulated 
to functional hyperplasia than there is to expect a persistent enlargement of 
a thyroid which has passed through a similar period of overactivity. Indeed, 
it is well known that the clinical manifestations of hjrperthyroidism may be 
entirely disproportionate to the degree of thyroid enlargement, and yet an 
extirpated lobe may show areas of epithelial hjrperplasia typical of the process. 

As a rule, however, with a continuous or recrudescing hyperplasia — 

• The question of hyper- versus hypo-activity of the pars anterior as the essential ele- 
ment in producing the more characteristic features of acromegaly will be discussed subse- 
quently (page 249). It will suflSce to say here that we accept the njrperpituitarism (anterior 
lobe hyperplasia) view at least as the most satisfactory present conception. 
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true both for thyroid and hypophysis — the gland remains permanently 
enlarged in the form of a ''struma" — to use an old-fashioned and convenient 
designation. For this to occur in the case of the hypophysis necessitates an 
enlargement of the membranous and bony encasement of the gland, and the 
X-ray fortunately enables us to estimate the size of the pituitary stnuna under 
these circumstances with almost greater accuracy than is oftentimes possible 
in the case of a thyroid struma. Indeed, as will be pointed out (Case XXVIII), 
a progressive enlargement can be demonstrated by successive measurements 
and thus the quiescence or otherwise of the process be determined. 

In these cases of glandular enlargement in acromegaly the profile out- 
lines of the expanded sella remain clear and sharply cut. There is far less 
tendency — possibly owing to the osteogenetic features of the malady — for 
the sella to become eroded by pressure atrophy and for the enlarged gland 
to project itself into the sphenoidal cells — a characteristic of the adenoma- 
tous strumas with hypopituitarism already discussed. 

There seems every reason to believe that the glandular hyperplasia in 
the cases which exhibit symptoms of primary hyperpituitarism behaves in 
much the same way as do the hyperplasias of the thyroid, with which Marie's 
studies, more than any others, have made us familiar. It would appear: (1) 
that many cases show quiescent periods, after which recrudescence may 
occur; (2) that in many other cases the process actually becomes permanently 
checked, the clinical traces of skeletal overgrowth remaining merely as the 
vestige of the dormant malady; (3) that in others an ultimate condition of 
glandular insufficiency may supervene as the result of excessive Involution 
which succeeds the active process; (4) that in some instances, and apparently 
at any stage of the process, the struma may become transformed into a rapidly 
growing adenomatous tumor having so-called ''malignant'' tendencies. 

Under the last circumstance pronounced neighborhood symptoms are 
of course elicited, and hence under our present tentative clinical subdivision, 
made for the express purpose of emphasizing these local symptoms, such 
examples of this transformation as we have seen (Cases I and II) have already 
been cited. It is encouraging to believe that such an outcome is unusual. 

The early acute hyperplasias are at the present day rarely if ever clin- 
ically recognized. In the case of a rapidly growing child with possibly some 
headache and perhaps transient glycosuria, one would hardly venture, even 
now, to suggest hyperpituitarism; and no more in an adult who showed some 
prognathism and coarseness of the tissues, unless perchance a neurological, 
ophthalmological or radiographic examination should disclose neighborhood 
symptoms. The clinical description of these states is restricted to the full- 
blown type which every one recognizes on the street. It is natural, therefore, 
that this series comprises no instances of incipient hyperpituitarism (with 
possibly the single exception of Case XXXVIII), though with our present 
knowledge of the subject it doubtless might have been possible to recognize 
the condition in many of these patients before the characteristic skeletal and 
other changes became exaggerated. It would indeed be precocious to make a 
diagnosis of "acromegaly" before enlargement of the acral parts of the body 
occurs. Still it should be possible. 

Of the twelve acromegalics that we have had the privilege of studying 
in some detail, in only three are the manifestations of hyperpituitarism com- 



;x 
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paratively recent (Cases XXIV, XXV and XXXVIII) and the gland possibly 
still functionally overactive. In all the others the procese has long since 
become stationary, or, and what is more common, the gland has passed into 



Fioe. 168, ISO.— Cue XXIV. NoK 



a state of functional inactivity with manifest signs of dyspituitarism — notable 
being the tendency toward adiposity and a high assimilation limit for carbo- 
hydrates. 
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It IB well known that spontaneous glycosurias are not uncommon in 
acromegalics, but our experience would lead us to believe that they occur 
only during the periods of functional hyperplasia. In most of these cases, 
as will be seen, the assimilation limit is very high — as high as in some of the 
unmistakable cases of primary hypopituitarism, viz., 400 grams or over of 
Iffivulose. The sugar tolerance, as will appear in the following cases, is a 
fair index of the age of the process as well as of the present degree of glandular 
insuificiency. In the first two cases it is relatively low and within normal 
limits. The only instance of a tolerance considerably below the normal will 
be found in Case XXXVIII of Group IV. 

Case XXIV. (Surgical No. 27266.) Hyperpituilarlsm with acrooMgallc symptoms of 
five years' duration. EnlarKed sella turcica. Conditions probably still active. Sugar 
tolerance 22S grams Isvulose. No nelf htvorhood symptoms. No treatmeal. 

January SS, 1911. Mra. C. 1 
Atlanta, Georgia. ComplaiTd: Ni 
nesB and pain in hands and arms 
enlat^ment of ejctremities; cessati' 
menses; frequent urimition. 

Patient's mother died of ca 
In addition to the usual infectio) 
childhood, she had typhoid and mi 
as a child and b, severe attack of d; 
tery twelve ye&rs ago. 

Marital. Normal calamenii 
augurated at 13 years of age. Sh< 
roamed at 19 and has had five hei 
children. Between her last pregn 
three yeara ago and the preceding 
there were three miscarriages. Di 
the past two years she has had 
five menstrual periods. 

She has a large appetite and i 
tinct appetence for sweets. She 
gained 20 pounds in weight in 
past two years. She has habitual 
Btipation. 

The Existing Malady. This 
dates from the onset of numbness and _, ,,, „ wn, i^u . ■ .■ u j 

, . ... - . FiQ- 171. — Cflflc XaIV, Character I ji tic Bquare band; 

burmng sensations in the fillers nme "type en large" gf -Marie, 

years ago, shortly after the birth of her 

fourth child. It la notable that during the three earlier pregnancies there was a tendency 
to swelling and enlargement of the hands and feet. The numbness and burning sensations 
have Hteadily increased and have been particularly troublesome of late. They first 
involved the thumb and first ttvo fingers of the right hand, but subsequently spread up 
the arm and now involve the left hand and arm. Only once haa she been without this 
symptom — during her last pregnancy. 

Six years ago, lasting over a period of three years, she suffered from nervousneas, 
lack of energy and extreme weakness. 

An increase in the size of the extremities was first noticed five years ago, supposed at 
firat to be merely an tedema. This haa been progressive and she now weora shoes two 
sizes larger than formerly. 

At about this time and lasting over a period of two years there was an extreme poly- 
Q aetiology (diabetes insipidus?). No glycosuria has ever been observed. 
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Formerly possesaed of a delicate and clear complexion, the skin has become coarse, 
the complexion muddy and the featureB heavy. 

She has been given thyroid extract without modifying her condition. 

Physical Examination. A large-framed, coarse-featured woman inclined to adiposity 
(Fig. 168). Her weight is 186 pounds, attributable more to her large bony frame than to 
ita coverings. Her breath is foul; tongue heavily coated. Visceral (thoracic and abdominal) 
examination negative. No unusual neurological features, though the deep reSexes are 
brisk to exaggeration (compare the usual inactive reflexes o\ advanced cases). Blood and 
wine negative. 

Analysis of Hypophyseal Symptoms, (a) NHghborhood MaiiiJeslafvrM. The X-ray 
shows a large sella turcica, measuring in profile 2.0 cm. in depth by 1.5 cm. in its antero- 



posterior diameter (Fig, 170). The eypH are widely separated but show no abnormalities. 
The viMual fields are normal. Nasopharynx normal. 

(b) Glaitdiilar ManifeKlnlions. Skefital: Height -5 feet ."j inches. Outspoken acro- 
megalic features. No prognathism, but the teeth are much .-(eparated (Fig. 168). The 
face has appreciably widened at the level of the orbits; the frontal sinus is large and there 
is an enlarged occipital protuberance. She stands erect 
without rounding of the shoulders. CUi'iclcs and ster- 
I'.um are large and prominent. The chest has increased 
in aiie. The hands (Fig, 171) and feet are large; toea 
mu<-h facetted, many of the nails growing vertically. 
The X-rayi of the hands show that the acromegalic 
changes are lately restricted to thickenings of the 
soft parts (Figs. 172, 173). 

Cut tieous. The akin of the face and hands is thick, 

coarse and, according lo patient's statement, has 

recently become hirsute. It is moist and she perspires 

FiQ. !73^-CnM XXIV. X-ray »f freely. The haip of the head is abundant. The tongue 

is enlarged. Evidently there is a Quctuating cedema 

of the soft parts, the akin at times being tense with deep creases, and at others elastic and 

movable, with finer wrinkles. The cutaneous glands are enlarged, with comedones over 

the face ani back. There are a number of moles. 

Though the patient is over-well nourished, there is no excessive adijKwity. Her vigkt 
apparently fluctuates consider^ly, depending upon the presence or otherwise of mdema: a 
variation of 10 pound.s was noted within a few daya' interval while she was under observation; 
According to the history there has been a definite poiyuria; not observable at preaent. 

Carbohydrate Tohran-e. Assimilation limit eslablislied for 'avu'ose at 125 grams 
(1.7 grama i>er kilo.). 

Tempe ature is irregular, occasionally varying from !17° in the morning to 99.6° in the 
evening. It usually ran es, however, slightly above normal. The anterior lobe injection gave 
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no thermic response and was followed by none of the discomforts usually observed in patients 
suffering from a glandular deficiency. Blooi pressure is unusually low (90 to 100 mm. Hg.). 
Other Ductless Glands. Thyroid not palpably enlarged. AmenorrhoBa. 

Interpretation. — One interesting feature of the case lies in the sugges- 
tive evidences of glandular overactivity which accompanied the early preg- 
nancies and the possible efiFect which repeated child-bearing may have in 
exciting the gland to a state of pathological overactivity, much as one sees 
the thyroid occasionally activated by consecutive pregnancies. Certainly 
any indications of hypophyseal instability — headache with psychic phe- 
nomena, accompanied by paraesthesias with swellings of the hands and feet — 
which accompany child-bearing should give as definite warning against its 
immediate repetition, as do the transient and more often recognized symp- 
toms of hyperthyroidism. 

In the absence of neighborhood pressure symptoms and in view of the 
fact that the process appears to be stationary or quiescent, there seems, 
in the present state of our knowledge, to be no clear therapeutic indication 
for this patient. It is possible that the condition may be approaching a state 
of hypopituitarism, in which case an increase in sugar tolerance will appear 
and organotherapy may become necessary. 

The following case is likewise a relatively early one. 

Case XXV. (Surgical No. 27247.) Hyperpituitarism with recent stationary (?) acro- 
megalic changes. Slight enlargement of sella. No neighborhood symptoms. No treatment. 

Jan. 31 J 1911. S. S., a Hebrew merchant, aged 40, referred by Dr. A. G. Eaddy of 
Timmonsville, South Carolina, through Dr. L. F. Barker. Complaint: Nervousness and 
constipation. 

The patient comes from a family noted for its good health and longevity, and aside 
from his present malady he remembers no personal illness. His habits are good. He has 
done much hard physical labor. Has a ravenous appetite He has been married nine years 
and has two healthy children. 

The Existing Malady. Onset six years ago with severe headaches, dizziness, constipation, 
flatulence, weakness and nervousness. These symptoms have largely abated. He now com- 
plains of dull pain in his left arm and shoulder. He has noticed that his finger ring has 
become too small and he has required a larger shoe. No change in potentio sexualis. 

Physical Examination. A tall, dark-complexioned, exceedingly hairy man, with charac- 
teristic acromegalic features (Figs. 174, 175). Height 5 feet 11?4 inches; weight 160 pounds. 
Visceral (abdominal and thoracic) examination negative. Neurological examination negative 
except for overactive deep reflexes. Blood and urine negative. Waasermann negative. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood Manifestations. Nothing 
except the slight enlargement of the sella, which measures 1.8 by 1.4 cm. in depth (Fig. 176). 

(b) General Glandular. Skeletal: Large frame. Head large and square: X-ray shows 
characteristic prominence of frontal sinuses, occipital protuberance, mandible, etc. Thorax 
large. Slight kyphosis and scoliosis. Hands large, spadelike; fingers clubbed; usual changes 
on X-ray (Fig. 177). 

Nose, ears and larynx enlarged; lips very thick. The heavily coated tongue is twice 
the normal size. Pyorrhoea alveolaris. 

Cutaneous. The skin is coarse, thick, heavily wrinkled and everywhere mottled with 
a remarkable brownish pigmentation, particularly over groins and around navel. There 
is a most unusual degree of hypertrichosis (cf. Figs. 178, 179). No adiposity. 

Temperature and pulse range on the average about normal. Blood pressure extremely 
low (85 to 90 mm. Hg.). No polyuria. 
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Via. m.—Ctae XXV. 
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Cathohydrate loUrance not incresBed. Limit for glucose 150 grama; for lievulose abvut 
110 grams. Slight Iharmu reactum (from 98,6° to 100°) after an injection of 0,4 gram ante* 
rior lobe extract. 

PolygUmdidaT Symptoms. Thyroid palpable, possibly slightly enlarged, AdTenal:^ 
Low blood pressure, asthenia and considerable pigmentation of the skin. Testes normal; 
no functional alteratioo apparent, 

SvhMqu/eiU Examination. Aug. 18, 1911. Symptoms largely in abeyance, but he 
continues to have dull pains in arms and legs. There has been a gain of 16 pounds in weight- 
No further enlargement of sella shown by X-ray, 

Interpretation.— This acromegalic represents a fairly recent and pos- 

aihlv cfill «pt,ivi> cnnHitinn nf bvnpmif.iiifnrism. Th*" pirt.riiiTip hvnprtrintinHin 



FiOB, 178, 179,— Cue XXV. To ibov diipoiitioD d[ hiriutiei: uromegaLia luiat tod band. 

and excessive sweating are notable features. He is one of the few patients in 
our entire series of thirteen who still possessed a low (normal) sugar tolerance. 
The case ser^'es as a fair clinical illustration of the pluriglandular nature 
of the malady, resembling in many nays Case XXIX, both having enlarged 
thyroids, both being greatly pigmented. In this patient, furthermore, there 
is an exceedingly low blood pressure. This, with the pigmentation and hir- 
suties and muscular weakness, suggests adrenal involvement. 

The following patient, chronologically the first in our series of acrome- 
galics, was thought to be in a fairly active stage of the disease. Unfortunately 
he was seen before our carbohydrate studies had been made, so that this 
valuable measure of glandular activity is not available in the record. He 
was operated upon in the hope of relieving the persistent hypophyseal head- 
aches, attributed to distention of the glandular capsule. 



^ 
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Case XXVI.* (SurRical No. 23779.) Adult hyperpituitarism of eight years' duration 
with outspoken acromeKaly. Condition sllil active. Enlarged sella, Nosi^ar tests. Opera- 
tion. Partial extirpation of pars anterior. 

March 17, 1909. 3. H,, a, farmer, 38 years of age, referrefl by Dr. C. H. Mayo, of 
Rochester, Minn. Complninl: Headaches, photophobia and progresuve enlargement of 
the tongue, face and extremities. 

He has been a hesltliy man of good habits. There is nothing noteworthy in his family or 
early personal history.. He ha.o been married seven yeara and has one child five years of age. 

Present Malady. He has sufTci^ for eight yeais from periodic keadackeg, which of 
late have increased in frequency and apverity and are accompanied by marked photophobia. 
The discomforts are referred to the right temporal region, whence they radiate to the back 
pck, which "becomfs drawn." For some years h? has been aware that his lips, 



tongue, jaw. hands and feet were slowly incretmng in size, but does not think there has been 
any advance in the condition during the past two years. His weight has been increasing 
and he has felt weak and "worn out." He compltuns of dizziiiese, of a sensation of tingling 
in the extremilifS and of suffering greatly from cotd. Anaphrodisla (or the past year 

Physical txaminntion shows a well-nourished man with the characteristic features of 
acromegaly (Figs. 180, 181), Abdominal and thoracic viscera negative. No cardiovas- 
cular changes. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood Manifestnliont. The X- 
ray shows an enlargement of the sella turcica with thickening of its walls: profile measure- 
ments 1.8 by l.Scro. in depth (Fig. 182). Eyea: Though photophobia is extreme the pupillary 
reactions, ocular movements, fields, acuity and fundi show no deviation from the normal. 

■This case has been heretofore recorded (Partial Hypophysectom.v for Acromegaly) 
in the Annals of Surgery, December. 1909, and in the Transactions of the XVI Interna- 
tional Medical Congress, Budapest, 1909. 
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(b) No general pressure sj/mptoms. TTir headaches are attributed Ui distention of the 
glandular capsule (a vipw confirmed by the relief which the operation afforded). 

(c) Glandiiiar Manifestations. Skeleial: Height 5 feet 8 inches. Typical manifest 
acTomegtilic changes (Fig. 183). Skiagrams show do trace of epiphyseal lines. The hands 
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and feet are much enlarged and show usual bony changes (PiR. ISo). The circumference 
of the middle finger is 8.5 cm,; that of the great toe 10.5 cm. The lower jaw is undershot 
(Fig, 184), the lower incisors projecting 1 cm. beyond the upper. The teeth are widely 
spaced. Tongue is enormous and so fills the irouth as to seriously impede the speech; the 
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lips and nose ore thick, the supra-orbitaJ ridgea prominent, the frontal mnues bdng much 
enlarged. The thonuc is barrel-shaped, the clavicles and atemum being especially heavy 
And prominent, There is conaiden^le rounding of the shoulders. There are no visceral 
hypertropliies nor other abnormalitiee to be detected. 



Fto. 1S6.— Cub XXVI. Sku(rBpl> of middla and Hde fioierB (nat, •!»). ihowiiu Mrinliul tuFtlai 

Cutoneout. Skin is coarse, moist, bireute; cutaneous glands hypertrophied. The 

flubcutaneous daaues of the hands and face feel dense, as though distended with a solid 

• (edema. The hands are clammy and 

show a peculiar cyanotic dusldness, as 

does also the face (antipyretics?). 

He is well nourished, leeigliitig 188 
pounds — lai^ly skeletal, as there is no 
striking adiposity. The temperaiive is 
occasionally slightly subnormal (97° to 
98°) and the puUe also, occasionally 
reg^tering as low as 60 per minute. 
The urine is normal ; there is no polyuria 
nor glycosuria. (We had not, at this 
time, made use of the thermic reaction 
or of tests of carbohydrate tolerance.) 
Other DucOess Glandi. There is no 
palpable enlargement of the thyroid; no 
teaticular atrophy. 

March 15, 1909. Operation. A pre- 
liminary tracheotomy was neceedtated 
by the difficulty of antesthetjsation, 
due to the patient's large tongue. The 
gland was approached by Sddoffet'a 
tranephenoidal route after osteoplastic 
resecUoD of the anterior wall of the large 

■ frontal unuses with downward defleo- 

^"^ '"•^^iS^S'imh'Jd^S?,*?''"^^.,?..""''' "^ ti"" of tbe nose. The floor of the seUa 
wasjemovcd, the glandular^capeule split 
«nd what was thought to be about one-third of the pars anterior removed. Drainage 
through the nostril after closure of the external wound. 
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A section of the slightly enlarged thyroid iathmm, necessarily divided during the tra- 
cheotomy, wafl removed for examination. The tracheal wound was Jnuaediately closed. 
There were no post-operative complications. 

The patient's headaches promptly subsided and likewise his photophobia in lai^ 
measure. Not long after the operation he called attention to the fact that hia hands (Fig. 
186) had lost their former stiffness and that the skin was finely wrinkled instead of being 
smooth and puffed — a state in which he did not remember having seen them for some 
years. He was discharged April II. 

HUUdogieal examiitation of the anterior lobe fragments which were removed shows 
(Fig. 187) a predominance of chromophile elements with normally disposed eosinophilic 
cells lining the sinusoidal spaces. The thyroid section shows a "colloid goitre. " 

Subsequent Note. June 2i, 1909. Returns for observation : confident that there is 
a marked change in his appearance. The dense subcutaneous (Edema is less marked. 
The measurable lessening in the size of the 
hands, feet, fingers, etc., is in all Ukelihood 
due to the subsidence of the cedema rather 
than to any skeletal change. No headaches. 
Complete (post-operative) anormia. Letters 
durii^ 1910 and 1911 record polyuria (2000 
cc), occasional periods of headache and 
photophobia. No increase in weight. 

Intebphetation. — A typical case 
of acromegaly of eight years' slow pro- 
gress and probably still advancing. 
The slight enlargement (hyperplasia) 
of the gland did not suffice to produce 
neighborhood symptoms. The head- 
aches, in view of their posfr-operative 
subsidence, were, in all probability, 
due to distention of the sensitive 
diual envelopes, and would doubtless 
have been relieved by the mere 
incteioD of the capsule. 

The operation was conducted under the beHef that the condition, sup- 
posedly one of hyperpituitarism, would be benefited, as is hyperthyroidism, 
by partial excision. Owing to the measurable post-operative subsidence in 
size of the acral parts of the body, the experience naturally suggests, as do 
those of Hochenegg.'" that the syndrome acromegaly is actually, one of 
hyperpituitarism. The matter will be considered later on (page 250). 

The following two cases are more obviously verging on dyspituitarism, 
and organotherapy is clearly indicated. 

Cabb XXVII. (Surgical No. 27290.) Typical acromegaly of nine years' duration. 
Present slpis of dyspituitarism. No neighborhood symptoms. Enlarged sella. Oijaniitherapy.' 

f«6. 1, 191i. Mrs. L. C, a school teacher, 36 years of age, referred by Dr. J. H. 
McDuffie, of Columbus, Geoi^, through Dr. L. F. Barker. Complainl: "Weeping navel," 
amenorrhcea, weakness and pains in extremities,' which have become enlarged. 

The patient is one of a family of five children; the others well. She was bom with an 
allantoic fistula. There has been a continuous discharge mnce she was six years of age; 
occasionally a retro-umbilical pouch fills and causes a tumor, which can be discharged by 
manipulations. 
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Her menaea began at 16 and were regular until she was 26. At this time she had a 
severe "gick headache" with nausea and vomiting, followed by amenoirhoea for eix months. 
Menses returned for a time and then ceased again. She thinks she menstruated vicariously 
from the navel for a time. She has been married four years; never pr^nant. Always a 
hearty eater; chronically constipated. 

Existing Malady. Patient's mother called attention to her increase in siit and weight 
eight or nine years ago; her rings, gloves and shoes became too small. .About this time 
her menses first ceased. Amenoirhaa has perasted for the past eight years. For a year 
or two there has been an uncomfortable numfmean and iitigting in the face and hands. PaJns 
in the left sciatic region have been severe and she has had substernal discomforts. There 
has been practically no headache. 

She suffered from a physical breakdown five years ago and has since been exceedingly 
nervous, and emotional. Drowsiness has been pronounced for the past three or four years. 
She complains of great physical titaknea' and cannot attend even to trifling tasks. 



Fia. ISS— Cw XXVII. Enlsried kIIh or double cgntour (ut. giie). 

She has taken thyroid extract for six months, with considerable improvement; she 
has become more energetic; the (cdema of the face, eyelids and hands has subsided. 

Physical Examfnation. A rather st^ut, targe-framed, coarse-featured woman. Speech 
thick, owing to enlarged tongue. The visceral (thoracic and alxiominal) examination is 
negative except for the paUnt oUaiUoie canal. This discharges a bloody mucus, which has 
excoriated the skin surrounding the navel. She has an intermittent pulse. Cardiovascular 
condition is n^ative: netirol<^cal tests also, aside from her inactive deep reflexes. She 
is hypochondriacal; excessively nervous; powers of concentration impaired. 

Analysis of Hypophyseal Symptoms, (a) Neighborhood Manifeslations. The X- 
ray shows <Fig. 188) an enlai^ed sella measuring in profile, 2.4 cm. in depth by 2.S cm. in 
its antero-posterior diameter. No noee-bleeds. Slight exophthalmos; otherwise eyes nega- 
tive in all respects. Fields normal. Nasopharynx negative. 

(b) Glandidar Manifestations. Skelettd: Height 5 feet 8 inches. Characteristic 
acromegalic features; sl^tly undershot jaw; broad nares (4 cm,). Hands show character- 
istic changes on X-ray (Fig. 180). Chestlarge; clavicles and sternum prominent. Hyper- 
trophied larynx with change in voice. Soft parts of extremities greatly thickened. Tongue 
heavily coat«d and hypertrophied. Nutrilionai: Her average weight was formerly IIS 
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pounds. Since 1007 ^e has been growing adipose. She now weighs 158 pounds. The 
■kin is coarse; ^ands hypertrophied. 

Temperature tends to be subuonnal <96.5° to 98°). PuUe 65 to 75. Blood pressure 
very low (75 to 96 mm. Hg). No polyuria. 

Carbohydrate Tolerance. ABBimilation limit for Isevuloee about 160 grams. Thermie 
response (to 0.4 grain of anterior lobe extract hypodeimically) positive, giving a reactioD 
from 97° to IOC. 

Other ducUcis glands n^ative. No palpable enlai^ement of the thyroid. Amen- 
oirhfEa. 

Operation for closure of the patent allantoic canal advised: refused. No aui^cul indi- 
cations for the pituitary enlargement. Patient dischai^ed, taking combined hypophj'seal 
aad thyroid tablets. 

Interpretation. — A typical case of acromegaly of ten years' duration 
with symptoms traceable from the patient's twenty-sixth year. There has 



Fia. 1S9.— Case XXVII. Index and middle Gngsrs shouinji lermiDal luClioii. 

been an enlargement of the gland, as shown by the X-ray, causing, however, 
no neighborhood symptoms. 

That the former stage of hyperpituitarism is being superseded by one of 
relative glandular inactivity is evidenced by the existent symptoms sugges- 
tive of "hypophyseal myxcedema" — the subnormal temperature, the moder- 
ately high assimilation limit for sugars, the adiposity with increase of 40 
pounds in weight, and so on. The positive thermic reaction following the 
injection of anterior lobe extract is regarded as an indication of present insuf- 
ficiency of pars anterior. 

Noteworthy are the associated congenital abnormality of the umbilical 
canal and the marked improvement in the symptoms by thyroid adminis- 
tration. 

Case XXVlll. (Surgical No. 26210.) Typical chronic hyperpituitarism of adul 
life (acromegaly) of (en years' duration. (Vogresslve enlargement of sella. No neighborhood 
symptoms. Glandular thnapy, with marked Improvement. 

July 6, 1910. J. M., a minister, 40 years of age, aiimittcd for observation. Complaint: 
acromegaly. 
10 



a 
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He ia one of a family of six children: all the others well. Id 1S87 he had apical 
tuberculoais, and on Dr. Osier's advice passed three months at Asheville, where his wdght 
increased from 140 to 170 pounds. It was at this time that signs of skeletal ovei^rowth 
e first observed. He has iiince gained steadily in weight and now weighs 190 pounda. 



Qf hIIb (oat. >iie) nith thicken: 
n by double row of don. 



a gradual incrfase in the size of his head, face, hands and feet for about ten years. This 
was accompanied at first by aching pains in the bones which would banish sleep. An 
enlargement of the tongue with resultant thickness of speech led to such embaiTBasment 
in public speaking that he has abandoned it. 
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Though he has no headache &t any time, he has fett drowsy, dull and mentally inac- 
tive for the past two years. He has had some attacks of auboccipital pain, acute in onset, 
increased by movemeat of the bead and only relieved by lying flat or letting his head hang 
forward (cf. Case XXX). Some of these attacks have led to vomiting. He complains, also, 
of discomfort in the liuabo-eacral region. He has been aware of polyuria and of a marked 
loss of libido sexualis. He has an enormous (abnormal) .appetite and has become partic- 
ularly fond of sweets. 

Physical Euunlnation. A well-nourished man of 5 feet 8 inches, vieighing (stripped) 
19(^ pounds and showing the outspoken signs of acromegaly. There is no obvious 
cardiovascular lesion: the visceral (thoracic, and abdominal) .examination is negative. 

A neuroloffical study gives as the only positive signs a distinct lowering of the sense of 
smell, the left pupil slightly larger than the right, a definite Dsrstagmus — alow to right, 
rapid to left. This is possibly of some mo- 
ment, in view of the attacks of suboccipital 
pain with vomiting. There are, however, 
no other signs of a cerebellar lesion (cf . Case 
XXXVUI). The deep reflexes are inactive. 

There is a definite looseness (subluxa- 
tion) of the right sacro-iliac joint, pos^bly 
due to the bony deformations and doubtless 
the cause of hie "backache," in view of the 
relief aSorded by strapping. 

The thyroid is palpable but does not 
appear enlarged. 

Analysis of Hypophyseal Symptoms, (a) 
Neighborhood ManifeBlatuma. A stereoscopic 
X-ray (Fig. 193) shows a considerable 
enlargement of the sella turcica, the fossa 
measuring 2 cm. by 1.5 cm. in depth. 
There is otherwise nothii^. The fundi, 
perimetric charts, ocular movements, etc., 
show no deviation from the normal. 

(]a) Glandular Manifealaliona. SkeUlal: 
The acromegalic changes are striking and 
typical. The occipital protuberance, the 
mastoid processes and supra-orbital region 
(Fig. 104) are much cnlatged (formerly 
wearing a 6?i inch hat he now requires a !^ size). The lower jaw is undershot and 
greatly widened, so that the teeth do not meet, thoi^^ individually they are not appre- 
ciably spaced. The bonea of the thorax are large and heavy, but there is no kyphosis of 
the upper spine. He ia very erect and states that hia height hat increaeed from 5 feet 8>i 
inches in 1897 at the onset of the malady to 5 feet 10}j inches at present. The character- 
istic bony changes occur in the phalanges (Fig. 195). 

The ikeleial covtringt are likewise hypertrophied. Notable are the thick Ups, nose 
and ears, and particularly the subcutaneous coverings of the extremities. The tongue is 
huge and completely fills the mouth. The bands are square and the sort parts crowd up 
around the nMls, obscuring the crescents (Hg. 196). The nails of the toes tend to grow 
vertically upward. The cireumference of the middle finger at the first knuckle is S.25 cm. 
(cf. 8.S cm. in Case XXVI, 9 cm. in Case XXXI, and 10 cm. in Case XXXII). The breadth 
of the open palm at the knuckles is 11 cm. In the occipital region the thick scalp is puck- 
ered into heavy transverse folds. 

The tkin is thick and coarse and the cutaneous glands hypertrophied, partieulariy 
over the face. The hands and feet are continually moist and the patient perspires freely. 
There is a tendency to hypertrichoiU. The hair is abundant, coaree and slightly gray; the 
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eyebrows are heavy and grow rapidly. The axillary and pubic growth is abundant, the 
latter spreading up to the costal angle. There is an abundant growth of coarse hair over 
the sacrum. 

There are numerous tibroms molluscum* and a aymmetricBlly placed subcutaneous 
lipoma at the inner aide of each arm. There is a tendency to extreme looaeneM of the skin 
over the body generally, more especially over the arms and back of neck. 

Tests for carbohydrate Iderance show an assimilation limit for glucose at about 300 
grams. The patient's fondness for sweets is notable in this connection (cf. later note). 

The lemperalure is markedly subnormal (96°-98°), An anterior tobe injection (2 cc, 
of a 5 per cent, solution) caused a thermic response from 97° to 99°, which persisted for 



Pio. 195— Cue XXVIII. CharaFtehslic plmlangval Fhengcs oi hixh degree. 

twenty-four hours (no local reaction). There is a definite ■polyuria, the 24 hour amount 
often being over 2000 cc. : one mea.surement of 2540 cc. exceeding the measured fluid ingested. 

A lumbar puncture, with a withdrawal of 50 c^^ of fluid concentrated to 2 cc, and injected 
into a rabbit gave positive results for the presence of posterior lobe secretion. 

The patient left the hospital Jvly 18, taking 3 grains of whole gland extract (Armour) 
three times a day. 

Sept. 17, 1910. Rt-examinali^n. He expresses himself as much improved subjectively 
and is sure that his nose, tongue, lips and hands arc becoming smaller. His articulation is 
better and he has resumed the giving of public lectures. His temperature keeps slightly 
subnormal, despite the extract, but he has been losing weight (G pounds). The dosage of 
the extract was doubled. 

July, 1911. Subsequent Examination. Patient in excellent condition: actively 
at work. Is confident of a subsidence in the sixe of the tongue, lips, hands and feet. He 
wears a size smaller shoe than has been possible for years. 

Ac X-ray examinatioQ (stereoscopic) of the base of the skull shows that the sella hat 
definitely enlarged. It now measures 2.3 by 2.0 cm. in its two dimensions on the plate. The 
enlargement, however, has occurred without pressure discomforts or the production of 
neighborhood symptoms, 

"Tlie tendency toward neuro^fibromatosis is not uncommon in acromegaly. I have seen 
another case (not included in this series) in which the condition was quite marked. Others 
have called attention to the combinatioa of Marie's and Recklinghausen's syndromes.'" 
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Caihohydmte Teati. Toleranee for teitifose established at 220 grams. On this ba^ 
the sugar toleraoce has greatly increased (cf. July, 1910, limit 330 gnuns glucose). The 
attempt to estimate the Uterapevtie dotant on the basis of sugar tolerance shows that it 
requires 12 grains of extract three times a day, by mouth, to cause a slight Itevulosuria on 
taking 125 grama of kevulose — an amount of sugar representing his presumed normal. He 
still has an extreme sugar appetence. The temperature m norma), but if the extract is 
omitted it becomes subnormal, often 96°. His weight has not increased under the treatment. 

Sept., 1911. On 12 grains of the extract three times a day he continues to feel per- 
fectly well and is actively engaged in his profesuonal work. 

Interpretation and Discussion. ^ — A typical case of acromegaly of 
thirteen years' duration and of about ten years' active progresB, with an 
onset more or less coincident with a tuberculous lesion of the lungs. At 
present the glandular activity has subsided and the condition is verging 
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toward hypopituitarism, as evidenced by the tendency to adiposity, the sui> 
normal temperature, the progressive increase of carbohydrate tolerance, the 
slight thermic response to injection of anterior lobe extract and the evident 
improvement under glandular administration. 

There have been no neighborhood manifestations at any time, though 
the enlarged sella turcica indicates the existence of a struma pituitaria. 
Although the dimensions of the sella have measureably increased between 
July, 1910, and July, 1911, in view of the absence of neighborhood neuro- 
logical symptoms and the obvious present inactivity of the anterior lobe, 
there are no grounds for surgical intervention, either on the basis of fragmental 
removal of a functionally hypertrophied gland (as in Case XXVI) or of 
relieving pressure disturbances. 
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The case illustrates how it is that in the past glandular feeding in acro- 
megaly has given inconclusive results. In most cases doubtless (as in Case 
XXX to follow) organotherapy has been used during the active stage of 
the disease and naturally without improving the condition even if it has not 
been aggravated. This would seem, on the face of it, to be an argument 
against the view that acromegaly is a condition brought about by glandular 
inactivity. However, accepting the reverse conception — namely, that the 
malady is a consequence of hyperpituitarism— ;there comes a period, as in 
this case, when the activity of the process has subsided and when there is 
actually need of organotherapy. 

We are led to believe that the need, or otherwise, of the administration 
of glandular extract can be determined by the presence or absence of a high 
sugar tolerance; and furthermore that a rational therapeutic dosage can be 
determined on this basis — ^matters to be considered more fully later on. 

The clinical evidences of the pluriglandular nature of the malady are 
possibly better exemplified by the following case than by any other of the 
acromegalic series. 

Case XXIX. (Surgical No. 25977.) Typical adult manifestations of former liyper- 
pituitarism (acromegaly) of many years' duration. No neighborhood symptoms. Present 
dyspituitarism. Polyglandular syndrome. Operation for "plunging goitre." 

May Blf 1910 W. H. P., a contractor, 59 years of age, referred to the hospital by 
Dr. C. P. Fox, of GreenviUe, Tennessee, complaining of dyspnoea and cough accompanying 
a tumor of the neck. 

The family history is without note. He is one of seven children, the others healthy. 
Aside from the usual infections of childhood and two attacks of typhoid (1867 and 1871) 
and pneumonia (1890) he has been vigorous and in good health until the present trouble. 
He has been married thirty-six years and has five healthy offspring. 

Present Malady. About 7 years ago he began to notice an enlargement of the extrem- 
ities. A year or so later, after actively threshing at harvest time, he had a sudden attack 
of "respiratory difficulty," and was in bed for eight weeks with some asthma-like affliction. 
He has never been entirely free from dyspnoea since. He then observed that his collars 
were becoming tight and noticed a "swelling of the throat" which caused coughing, spit- 
ting and an increase of dyspnoea. This was treated as "asthma." The enlargemenl of the 
neck (evidently an active goitre) became extreme, but finally subsided, leaving a small 
tumor, at times palpable, deep in the neck over the right clavicle. 

His dyspntea has become progressively worse and is aggravated by recumbency; and 
he sleeps in snatches, sitting upright. His former weight of 150 potmds increased to 201 
pounds during the first two srears of the malady, despite a coexistent polyuria — often as 
much as 3000 cc. during the night alone. The weight has since dropped to 153 poimds, 
owing to diarrhoea, inappetence and sleeplessness. No exophthalmos noted. Sweating has 
been profuse at times. For three years there has been a lose of poterUio aexualis. 

For the past year he has been much troubled by btuming and itching of the extremities 
and nose. Never any headaches. 

Physical Examination. An undernourished, cyanotic man with very dusky com- 
plexion and markedly pigmented. He is very dyspnoeic: the respiration is wheezing; the 
voice suggestive of a recurrent nerve palsy (confirmed by the laryngoscope). These symp- 
toms are obviously associated with an intrathoracic tumor. 

There is no palpable gland in the normal position of the right thyroid lobe; indeed, 
the neck is less full than is usual. A normal (7) left lobe is palpable. On forced expiration 
the upper end of a hard nodular tumor is forced into the neck from behind and bdow the 
right clavicle. A portion of the mass can be grasped by the fingers and "anchored" in 
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this position, whereupon respiration la fairly free. Also, on forced expiration, there occur* 
an extraordinary ballooninR out of the cervical and supraclavicular tiseuea, evidently from 
blood fillinK the dilated subclavian, jugular, brachial and mediastinal veins (cf. Fig. 197). 
Ad X-ray of the cheat shown a distinct shadow in the right upper thorax. 

llie condition at first suggested a mahgnant mediastinal growth, especially as there 
were some large hard cervical glands; but further study made it seem more probable that 
there had been a large goitre of the right lobe which had gradually gravitated into the cheat 
owing to the acromegalic enlargement of the upper thoracic aperture, and which was exert- 
ing pressure against the trachea and superior cava within the chest — the^goilre ipUyngeant 
of Kocher. There is retrosternal dullness on percussion as low as the second rib. There is 
evident enlargement of the heart and considerable arteriosclerosis. 

A neurological examination is negative throughout. 

Analysis of hypophyseal Manifestations, (a) Neighborhood, A stereoscopic X-ray 
shows a moderate enlai^ement of the sella, which measures 2.5 by 1.5 cm. in depth (Fig. 
199). No local pressure symptoms. 
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(b) Glandular Manifeetatums. The skdelal changes involve the skull, lower jaw, 
hands (Fig. 200) and feet in typical fashion. The breadth of the nose is 4.5 cm.; glove 
measurement 25 cm. In addition there is coni^derable bony thickening and forward bow- 
ing of the legs, giving an attitude suggestii^ the posture of Paget's disease (Figs. 201, 203). 
The shouders are rounded : height 5 feet 7 inches. There b a pronounced transverse abdom- 
inal groove and the characteristic gluteal flattening with many extra-transveree folds. 

The »kin is smooth, moist and tntiek pigmenUd. The palms and soles are cold and 
clammy and the patient complains much of burning and itching of the extremities. There 
is a marked broniing of the skin involving the head and neck above the collar line, the 
hands (Fig. 202) (eitcept the two terminal phalanges, which by contrast are very pale), 
the arms to the shoulders, and the genitalia, and there is a large area of pigmentation 
between the scapule (not parasitic). "Fly blisters" applied in the past have left areas of 
deep pigmentation on the back and extremities. 
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The 8ubcufaneou« tUauea are flabby, aa though from loas of weight (SO pounds). Pkh- 
ent weight 153 pounds. 

There is no polyuria nor glycosuiia at present. The temperature (97°) and puUe (flO) 
range aubnonnal. 

Carbohydrate Meranee, July S, after 200 grams of glucose, n^ative: July S, after 300 
grams, negative; July 6, 400 grams, partly vomited; no glycosuria: July 7, 400 grama with 
stomach tube; no glycosuria. 



Pia. 19».— Caw XXIX, Sella of double cunlour (oat. >iu). 

Other Ductless Glands. A large thyroid struma. The pigmentation, asthenia and low 
blood pressure suggest adrenal deficiency. No testicular atrophy. 

June 10, 1910. Operation. Extirpation of plunging goitre, under scopolamine- 
morphia-cocaine arueathesia. The tumor measures 10 by 5 by 6 cm.; it is lobular and the 



FiQ. aoo.— Caw XXIX. X-ray of ittde. finier (oai. mm). 

various subdivisions ore marked off by dense fibrous bands, some of them heavily calcified. 
HieUAagicaUy it is a colloid goitre with degenerative changes. 

There were no operative nor post-operative complications. The subjective relief 
experienced was naturally extreme. He gained rapidly iu weight. 

On July S he was (pven 2 cc. of 5 per cent, anterior lobe soIutioD intramusculariy. 
The thermic reaction was slight, from 98.6° to 100°, but without subjective discomfort othw 
than slight headache and nausea. 

No glandular (hypophyseal) therapy administered. DiBcharged July 10. 

Subsequent Note. St-pt. 1, 1911. Reports that he is in good health. Weighed 100 
pounds in March, a gmn of 37 pounds in eight months. 
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Interpretation. — A case of acromegaly of more or less insidious onset 
and termination, leaving a condition of dyspituitarism. The condition is 
associated with a large goitre, which may be a manifestation of a former 
hyperthyroidism. A subsidence in size of the enlarged right thyroid lobe 
coincident with the acromegalic enlargement of the thoracic aperture doubt- 
less encouraged the descent of the cervical gland into the chest, where it 
produced its own distressing neighborhood symptoms. 

The patient's pigmentation and asthenia suggest adrenal insufBciency, 
and if this is the actual cause, the case represents a polyglandular symptom- 
complex. No neighborhood symptoms on the part of the hypophysis seem 



01, 202. 203.— Cam XXIX. 



ever to have occurred, despite the considerable enlargement of the sella turcica. 

It is evident that the active process in the hypophysis and the secondary 
thyroid hyperplasia have long since passed, the exceedingly high assimila- 
tion limit for sugars evidencing the present glandular insufficiency, despite 
the absence of adiposity which may now be expected after the removaJ of 
the intratljoracic goitre. 

The patient probably needs administration of hypophyseal extract, 
possibly combined with thyroid extract. The immediate indications were of 
course purely surgical— to give mechanical rehef to the pressure symptoms 
brought about by the displaced lobe of the thyroid. 

We come now to three examples of skeletal overgrowth which pre- 
sumably dates in each case from an age before epiphyseal union was complete. 
The first of them is a typical acromegalic with some evidences of elongation 



^ 
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of the long bones as well. The third case is a typical pathological giant, 
with insignificant acromegalic features. In the second case the two condi- 
tions are about equally manifest. 

Case XXX. (Surgical No. 36068.) Typical chronic advaDClng hyt>«rFtt">t<Tism 
(acromegaly with suKgestlon of giKantisin) of fifteen years' duration. Absence of objective 
neighborhood syniptoins. Subtemporal decompression. Glandular therapy. 

June 8, 1911, My friend, J. D. L, a collegiate instructor, 42 years of age, was 
admitted for study. His hiatory dieclosee the fact that a younger aster has been sufFering 
for some years with headaches, that she has a changed contour of the face and undershot 
lower jaw and that she was operated upon for "glands of the neck." 

The patient himself has been aubject since early youth to periodic headaches, for- 
merly supposed to be digestive. Me passed through the usual diseases of infancy without 
OOmplicatioQ. He suffers from attacks of "hay fever" and his mucous membranes are 
particularly sensitive to certain odors. As a young man he was delicate-featured and light- 
complexioned, weighing 140 pounds in 1892, when he graduated with high claasical honors 
and started his career as a teacher. He has since grown dark, heavy and taller, weighing 
now over 200 pounds (Figs. 204-207). 

In 1896 an operation was performed for "enlarged cervical glands." He was married 
in 1898: is without offspring. 

The Present Malady. The onset was most insidious, and occurred subsequent to 



Fios, S04-207.— Caw XXX. PhatOKrapfai of patient in ISB2, ued 24, before the oiuet of the 
malady; in ISST. ased 39. at time o[ on»t; in 190S, aced 37; aDdin 1910, aied 43, with outapolitB 

his graduation. At the time of the operation in 1896, the evidences of overgrowth had 
becomesufficientlyobvioustoattract the attention of his aui|^n. Not until 1900, however, 
did his intracranial discomforts lead Mm to seek medical advice on this score. He consulted 
Dr. 0. F. Osborne, who recognized the condition as acromegaly and prescribed pituitary 
extract, which be has taken more or less constantly during the intervening decade, with 
the exception of an interval between 1004 and 1908 when thyroid extract was administered. 

He experienced subjective improvement, particularly from the thyroid treatment, 
but at present has grown to depend on the hypophyseal preparation, his discomforts being 
accentuated whenever it is withdrawn. He is taking a large amount, namely, 36 grains a 
day (Armour whole-gland preparation). 

The keadatkea have from the beginning been the most troublesome feature. Formerly 
they were chiefly subocdpital but of late are described as mora general. When severe there 
is a bursting sensation, greatly accentuated by a cough, sneeze or muscular effort. They 
are int«nsified by the erect posture and are invariably relieved by lying down. They have 
never been accompanied by nausea or vomiting. 

He complains of a sense of menial and pkytieal inertia — of "l<^$jneas" — which is 
more and more difficult to overcome. He feels dull and sleepy most of the time. There is a 
sense of heaviness and numbness — "goii^ to sleep" of the extremities. He has suffered 
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from Bhortnesa of breath, Eind had an attack of anpna (?) in 1896. There u considerable 
naeal obstruction. Blood pressure has been low. For ten years there have been recur- 
ring attacks of corneal ulceration in the left eye. He is subject to attacks of tonsillitis, 
and r^ards himself as very susceptible to infections. He perspires freely and formerly 
had copious night-sweats. He has grown two inche* in height since the onset of the trouble. 
There has been a progresaive decline in libido sexualis for some years. The testes have 
diminished in size. No abnormalities in the urine have ever been noted. 

Physical examlnadoa shows a heavy, 200-pound man, six feet two inches in h^ght, 
with most characteristic and outspoken ^gns of acromegalic overgrowth . Nothing abnormal 
is made out in the visceral (thoracic and abdominal) examination. There is no peripheral 
arteriosclerosis. There is a perustently low Mood pressure. The neurolo^cai examination 
is negative. The thyroid is palpable; possibly enlarged. 

Analysis of Hypophyseal Manifestations, (a) Neighborhood. None. The X-ray 
negative is difficult of interpretation, as the cUnoid processes are prominent and thickened, 



K- Skianftm af t«r nibtemporat d««onipn«ioa (ihadowof *'eLip'*oniDfliuiifeftJ vbiobI). 
Nou tUckanlug of mill of mIIb, wbich b lomewhat enlBigsd. 

idprofiledimensionsbanK2.0by 1.3 cm. in depth (cf. Fig. 20S). A stereoscopic 
view is needed for accurate measurements. 

(b) Olandidar Manifestaiions. Skeletal: There are striking evidences of overgrowth 
in the bones as well as in their coverinp. The characteristic roundii^ of the shoulders is 
absent, and it is noUceable from the increase in stature that the skeleton has enlarged 
throughout, f^ving a suspicion of gigantism — an unusual feature, wtuch might possibly be 
attributed to the prolonged anterior lobe feeding. 

The following figures present some contrasts and show that most of the growth took 
place probably between 1896 and 1900 (there has been little change since). 

1892. Age 24. Height 6 ft. in. Weight 140. Collar UH. Shoes 7. Hat &;i. 
1900. Age 33. Height 6 ft. 2 in. Woght 202. Collar 17}i. Shoes 11. Hat 7^. 

The head is large — 27 cm. in the line from chin to vertex. The supra-orbital ridges 
are prominent: the jaw shows a large and thick alveolar arch, but there is no prognathism 
(Fig. 200) nor are the teeth spaced. The X-ray of the head ahows an appearance which, as 
wiU be Been, was misinterpreted ta an evidence of cranial hjfperoiloHt. The noae shows 
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breadth). The 
.); the tongue so 
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(F"ig. 207) the characteristic aairow bridge and wide noetrils (4M cm. 
lips are thick (the vertical width o[ exposed mucoiu membrane is 3 i 
large and awkward as to impede lingual speech. 

The harula have the usual spadelike appearance; glove measurement, right 27cm., 
left 25.5 cm. The palms are deeply creased (f^. 210). The nails show an absence of cres- 
cents. The fingers arc supple, despite the thickened tissues. The feet are large — 27 cm. in 
length and 10 cm. in breadth. The toen 
are much facetted by pressure of the shoes. 
X-rays of the extremities show the usual 
phalangeal changes (Fig, 211). The epi- 
physeal lines are obliterated. 

Cutaneous. The skin is moist, soft 
and smooth and without pigmentation, 
though the patient thinks that his com- 
plexion has darkened greatly during the 
course of the disease. The skin over the 
terminal phalanges of the lingers is white, 
su^esting Raynaud's constriction, and 
there is frequently a subjective feeling of 
numbness in the extremities. There is a 
tendency toward hyperlrUhosis: a large 
hirsute patch over the aaeral repon. 

The panniculus is abundant: there 
are large pads of fat over the posterior 
cervical triangles. He has gained 60 
pounds since the onset of the malady. 

No polyuria has ever been observed, 

nor glycosuria. In 1900 Prof. L. B. 

FiQ- am.-CMe XXX. Pmiiie of n^mmcmiic Mendel made some studies which showed 

rguiluni. No kyphoaia or ptognaltHin. ■ r .1. -. 

no senous perversion of the nitrogenous 
metabolism. Sugar Toterance: Glycosuria was produced with 200 grams of glucose aft«' 
negative tests with 100, 150 and 175 grams. It Is to be noted that his glandular therapy 
had been discontinued five days before. Two cc. of (inferior hbe solution administered hypo- 
dermically gave no glycosuria with 150 grams 
glucose, and a negative thermic reaction. 

The temperature is persistently subnor- 
mal (97-98°), the puUe slow (60-70) and 
the Uood prfisure below 110. 

July 7, 1910. Operation. The head- 
aches were HO incapacitating and persistent 
as to justify some surgical experimentation. • 

It was difficult to determine their exact 
cause: it did not seem possible, in view 
of the relatively small sella turcica, that 
they could be due to distention of the 
glandular envelope, and as the X-ray had 
shown what was taken for an extensive '"■ ((^^ ,„ 
thickening of the calvarium and as there 
was some hyperemia and cedema of the optic nerves, ' 
the tension conditions of the cerebral chamber. 

A right subtemporal decompression was performed. The bone was soft, vascular and 
somewhat thicker than is usual, but much leas so than was anticipated. The dura was 
tense. There was a more abundant escape of cerebrospinal fluid than customary and some 
tendency of the brain to protrude. The tension, however, was tar less than was expected. 
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e felt justified in investigating 
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Recovery from the operation waa uneventful, but the headaches returned in their 
former intensity as soon as he assumed an upright posture. 

Jidy 16, 1910. A lumbar puncture was performed with withdrawal of 60 cc. of fluid. 
This fluid, concentrated to 3 cc, given intravenously in a rabbit, elicited moderate reactions 
typical of posterior lobe extracts — ^a slight pressor response and glycosuria. 

Subsequent Notes. The "static" headaches, "logginess" and drowsiness persist. Incon- 
clusive Htlempts bave been made to establish his therapeutic dosage. One hundred grains 
of desiccated wbole gland (Armour & Co.) have been necessary to give even a slight bevulo- 
suria with 120 grams of Uevulose (Mendel). A sellar decompression is being contemplated- 

FTomAuffUKt 10 to October 16, 1911, he took 100 grains daily of Armour whole^and 
preparation, and "felt distinctly belter during this period than during any period of equal 
length for a number of years" — with a diminution of headache, lessened sluggishness, 
higher blood pressure, better appetite. 

Interpretation.^ — An outspoken fifteen-year cj>ae of acromegaly with 
an onset more or less coincident with a cervical tuberculous adenitis. The 
most active growth occiured during a period of about four years, in the 



patient's third decade, and owing to his increase in height it is presumable 
that epiphyseal union was as yet incomplete. It is notable in this connection 
that rounding of the shoulders and prognathism, which characterize most 
cases of acromegaly, are wanting. It is to be observed that he was taking 
pituitary (whole gland) extract during the active period of the disease. 

At present the active process has subsided and the condition is verging 
toward hypopituitarism — at least on the side of the posterior lobe insuffi- 
ciency- — judging from the subnormal temperature, the low blood pressure, 
increase in sugar tolerance and the tendency toward adiposity. The posterior 
lobe reactions with the cerebrospinal fluid were seemingly less pronounced 
than with normal (bovine) control fluids. 

The static headaches, invariably relieved by recumbency, are possibly 
due to the emptying of the fluid contents (cerebrospinal or venous) of the 
cranial chamber when the patient assumes an upright posture — much the 
sort of headache that is experenced in the ca.se of an individual who gets up 
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after a lumbar puncture before fluid reformation has occurred. The low 
blood pressure bears some relation to the headaches. They were unmodified 
by the subtemporal decompression, which is collapsed when the patient is 
uncomfortable and full when he is free from headache. 

It seems probable, in view of the suggestive posterior lobe deficiency, 
coupled with the low arterial tension and the possible failure of the splanchnic 
field to regulate the venous pressure during the upright posture, that there 
is an especial need of posterior lobe administration. It is notable that he 
tolerates and feels benefited by such an enormous dosage of whole-gland 
extract— 100 grains daily. 

The following Gargantuan individual with an unmistakable but quies- 
cent giganto-acromegalic syndrome has, with rare fortune, escaped from the 
constitutional disabilities so apt to accompany hypophyseal disease. 



Fioi. ZI2-2M.— CsH XXXI. SwtioDsry acromttaLic gicKDiiam. Height S (t. 1 in. despite kypbo^. 
Weight 217 pounds. 

Cabb XXXI. (Surgica] No. 270IIH.) Chronic (stationary) hyperpituitarism causlnf 
gigantlsni with acromegalic aspects. Mendelian tendencies. Large sella turcica. No present 
neighborhood pressure phenomena. 

December 1, 1910. Florian F., a Hungarian, 48 years of age, a, cooper by trade, was 
operated upon in the hospital in 1006 for hemorrhoids, and naa readmitted for the purpose 
of securing this record. No physical complaints. 

Fandfy hbtory is of interest, as there seems to be an inherited tendency toward over* 
growth — which would have interested Francis Rabeliua. H is maternal gTandfather was a 



PREDOMINANT HYPERPITUITARISM— CASE XXXI 159 

"giant." His parenta however were of average height (father 5 feet 7 inches), were healthy, 
and lived to be nearly seventy years old. The patient is the eldest of their nine children — 
three boys and six girls. Onesister is large and closely resembles the patient: she has twelve 
children. Some of his own offspring have been over-large. 

Personal History. The patient states that he is said to have been at birth as large 
as a year old child and that be was exceedingly fat— a veritable Pantagniel, who in turn 
might have stamped out the bottom of bis bassinette. Owing to this adiposity he was 
unable to walk until three and a half years of age, and for several years afterward was 
unable to get up without help after having fallen. He was removed from school as "hope- 
less" after a three years' experience in boyhood, and was taught his present trade, at 
which he has since worked. 

He has been noted for his physical prowess — actual as well as legendary. When a boy 
of twelve he was six feet tall and could lift a hundred pound weight. In 1887 he took 
in marriage a large woman weighing two hundred pounds. She has had three preg* 



C^ 



FiOB. 215, Zie.— Cua XXXI. Cephftlio caaEsuntion in ■ cue of scrooiegslic gi|BtitI«in. 

nancies: the first, ten years after their marriage, resulted in a child "too large to be 
bom." A second child, a girl weighing seventeen pounds at buth (1898), survivee, and 
now at eleven years of a^ is five feet in height and weighs one hundred pounds. The 
third — " an enormous child " — died in its first year from unknown cause. 

The patient is a hard-working man of good habits. He has had but one illness which 
confined him to bed; viz., typhoid, when about 15 years of age. He has suffered from 
chronic constipation and hemorrhoids. He immigrated to this country in 1903. 

The Existing Malady (7). As related, he has been over'Jai^ since birth. He recalls 
no physical discomforts except for a period of ten years after his fifteenth year (1880-1890) 
during which he had persistent and severe bitemporal headaches and very frequent epis- 
taxis: no concomitant nausea or vomiting or visual disturbance. There is no history of 
polyuria, polydipsia, sexual inappetence, etc. Seven years ago he tveigked 303 pound*. 
He is chronically constipated. 

Physical Examlnatloo. A Goliath, of extraordinary skeletal proportions (Figs. 
212-214). He stands six feet and one inch, despite the extreme bowing of bis shoulders. 
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He ia powerfully muscular and well nourished, but there is no superfluous adiposity, his 
preeent wright being only 247 pounds. His temperature is subnormal, 67.2° F.; pulse 52- 

The visceral (thoracic and abdominal) and neurological examinations show no abnor- 
malities. There is no evidence of mental or physical deterioration. 

The head is bilaterally symmetrical, but the face is disproportionately large (breadth 
at zygomatic level, 17 cm.} (Figs, 215, 216). The supra-orbital ridRea, zygomatic arches, 
mastoid prominences and occipital protuberance are prominent and massive: the forehead 
is receding. The mandibular arch is heavy, but the jaw is right-angled and not undershot: 
the teeth, which are much worn, meet squarely and are closely set (breadth of upper arch 
7.5 cm.). An under-exposed radiogram shows, nevertheless, a marked enlargement of the 
sella turcica (Fig. 217), measuring 2.2 cm. by 1.6 cm. in depth. 

The nose is broad (5 cm, at alie) but not disproportionately large for the (ace, as is 
often the case in straight acromegaly; and the same is true of the lips and ears. The mucous 
membranes are a good color, the tongue (6 cm, in breadth, protruded) hardly fills his caver- 
nous mouth; there is no thickness of speech. 

The thorax is huge, measuring 120 cm, in circumference over the pectorals. There is 
an extreme upper dorsal kypho-scoliotic curve, with a deforming hunch of the left shoulder. 



Fig. 217.— Cme XXXI. Print (aal. siic) □[ undcr-eiposed nvgalive shawinj bu«c Ironlsl linuaen and 
enlarged selU (dolleil). 

The Upper extremities are gorilla-like in length and hairiness, the bones being huge, 
the fingers almost reaching the kncos. Circumference at the wrist is 22 cm. His great cal- 
lous paws are square (Fig. 218), but not with the spadelike shape of the acromegalic hand. 
Tliere is no clubbinu of the fingers. The nails are well formed and preserved for the hand of a 
laborer: theyshow the crescents, are not incurved, and there isno heaping up of the surround- 
ing flesh. The tweadth of the open palm is 12 em. Cireumfcrence over the knuckles (glove 
measurement) is 30 cm. The girth of the middle finger is 9 cm. The X-ray shows character- 
istic phalanneal exostoses of hyperpituitarism (Fig. 219). No trace of epiphyseal lines. 

LojEcr Exlremitiea. They are straight and show the general characteristics of the 
Upper extremities. The feet are proportionately less enlarged than the hands. The length 
of the right foot is 29 cm. 

The skin is normally moist; it is coarse, e\ceedingly hairy, and particularly on the 
face shows innumerable crypts of huge cutaneous glands — like normal skin .Mecn through a 
magnifying lens. There is no especial pigmentation. No tendency to adii>osity. 

Other Ductless Qlands. The thyroid is somewhat enlarged, partitularly the right lobe 
(colloid goitre?). Otherwise nothing. No testicular atrophy. 
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Aiulyaii of Hypophyseal Symptoms, (a) Neighborhood Man\feiUUioni. There b 
an enlai^ed Bella turcica but no pressure phenomena. Pupillary reactions, ocular movementB 
and visual fields are normal. A period of "hypophyseal" headaches (age 15 to 2S) with 
frequent epiataxis. Nasopharynx negative. 

(b) GUmduJar Symptoms. Skeletal overgrowth as described, dating from early .life, 
with hypertrichosis, etc. No evidence of a tendency toward dyspituitarism, unless the 



Fid. 21g.— Csw XXXI. Shoving Fontrut ot tvo adull hrnids. 

subnormal temperature can be so interpreted. No history of polyuria, polydipsia or 
glycosuria. No anaphrodisia; no adiposity. 

Unfortunately an opportunity has not been given for testing his carbohydrate toler- 
ance or for making an anterior lobe thermic test. 

Interpretation. — Apparently a case of early and possibly familial 
(Mendelian) gigantiam (cf. Case XIII of Group I), with a seeming exacer- 



Fio. 210.— Cbk XXXI. Middle finier (nst. ain). >)ia»>nc typical acromegaJic chsnces. 

bation (post-typlioidal?) of hypophyseal activity between the fifteenth and 
twenty-fifth years, and a present stationary condition. Though the acro- 
megalic features of the case are manifest, the absence of the undershot jaw, 
of the spaced teeth, of the enlarged lips and tongue, and the general rather than 
disproportionate skeletal enlargement of the extremities, speak for a condi- 
tion which dates from a period antecedent to epiphyseal ossification. His 
days have already outnumbered those of the usual "giant" and he shows 
no signs of the physical or mental deterioration of pathological gigantism. 
His colossal strei^h has been retained (unlike Case 1). 
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There seem to be no superimposed clinical manifestations of dyspitui- 
tarism, judging from the anamnesis and our somewhat incomplete physical 
study of his present condition, no opportunity having been given to establish 
his assimilation limit for sugars. 

• The case is intermediate between acromegaly and gigantism, and the 
history of onset bears many points of resemblance to that of Case I in Group I. 
A physiological instability of the gland is apparent in both, but here there 
has occxirred no transformation into the malignant type of adenomatous 
hyperplasia; 

The following is a typical instance of pathological gigantism with degen- 
erative cystic retrogression of the glandular hyperplasia. 

Case XXXII. (Surgical No. 25947.) Preadolescent hyperpituitarism with giant 
overgrowth. Enlarged sella, containing a cystic struma pituitaria. No neighborhood symptoms. 
Terminal glandular insufficiency (hypopituitarism) . Death. Autopsy. 

May 16y 1910. John Turner, without occupation, 36 years of age, was referred for 
study by Dr. James F. Mitchell of Washington. His personal complaint is "swelling of 
the legs, with inability to walk." 

There is nothing noteworthy in his family history. There were four other children of 
average height. He was much overgrown as a boy, and attended school for a short time, 
but his size was an embarrassment, and he became truant, never learning to read or write. 

Though during his youth he had frequent shaking chills (malaria?), headaches, and 
many spontaneous "nose-bleeds," he considered himself well imtil ten years of age. He 
drank heavily from the age of fifteen — "a pint of whisky for breakfast" — and attributes 
his present discomforts to these habits and to exposure incidental to his occupation as a 
driver of a brick wagon. He smokes excessively. There has never been any temptation 
toward sexual indulgences. 

He began to grow rapidly when fifteen years of age and at this time suffered much from 
frontal headaches. He does not know how long he continued growing. Ten years ago his 
health began to fail. Owing to his bulk it has become increasingly difficult for him to get 
about and he has become disabled in consequence of the deformation with enlargement of 
the knees, which prevents an upright posture. Of late he has had several attacks of "nephri- 
tis," for which he has been an inmate in various hospitals. He has always had a Gargan- 
tuan appetite, and has' been free from gastro^intestinal irregularities. He suffers much 
from the cold and "sits over a stove" most of the year. 

Physical Examination. An extraordinary prototype of the folk-lore giant — over- 
come by his own size (Fig. 220). He weighs 275 pounds: his height is estimated at about 
eight feet: measurement of body after death 8 feet 3 inches {251.5 cm.). His complexion 
is a pecuUar grayish-white. 

There is a splenic enlargement ("ague-cake"); otherwise the visceral examination 
(thoracic and abdominal) is negative. The heart-sounds are feeble: there is a relative mitral 
insufficiency: the organ is enlarged. There are no definite signs of arteriosclerosis 
though the retinal arteries suggest some thickening. The superficial vessels are soft and 
the blood pressure low. There are no varicosities. 

The urine is variable in amoimt, occasionally showing slight polyuria (19(X) to 2(XX) cc.) . 
Specific gravity 1020. There is 0.7 gram of albumen per liter. No casts or renal elements 
are found. The temperature and pulse are irregular and tend to be subnormal: registrations 
of 96° F. are not infrequent with a pulse of from 55 to 60. 

The neurological examination is practically negative. Though without education, 
he is shrewd, competent and independent. His olfactory sense is tmaffected. The eyes are 
normal; movements imrestricted; pupils equal, with normal reactions; visual fields normal; 
acuity normal; discs clear. There is some arterial constriction of the retinal veins. There 
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exe DO motor or sensory changes, though the extreme mutiTuiar enfeeMement ia notable. 
The deep reflexes caa not be elicited. 

Culanetnte. The skin, except over the lower extremities, is as soft and pliable as that 
of a child, with marked hypolrichods: it is very dry, and the patient says he never perspires. 
There is practically no beard, absolutely no axillary hair, and a very scant pubic growth. 
There is considerable piffmenlalion. On the parietal scalp is a verrucous Gbroma 2 cm. in 
diameter. 

The .skin of the lower extremities (Fig. 220) below the knees has all the appearances 
of elephantiasis: it is dense, ridged, thickened, excoriated and pigmented. The malleoli 
cannot be palpated and the feet are much swollen. 

There 'w an excess of panniculus, which is evenly distributed. Over the right hip is 
an isolated lipoma as large aa a 6.st. 

There is no disproportionate hypertrophy of the tongue, as in acromegaly. The neck 
is thin and the thyroid is barely palpable. The genitalia are small; the testes atrophic. 



Fios. 221. 222.— due XXXIl. Note niDiitlBrv rsttaer than the msnilibular progniithism of the true 
HromeRHlic: also posterior poeitiaD of tkc ean. 

Osseous Changes. The skeletal framework is enormous (Figs. 220, 224). Owing 
apparently to bony deformation about the joints he stands much bent at knees and hips: 
bia gait in consequence is feeble and shutHing and it is possible for him to walk only by the 
aid of two heavy canes. The lower epiphyseal line of the radius is still observable on the 
X-ray plates (Fig. 225). 

The dtuU shows an overgrowth, restricted for the most part to the facial bones (Figs. 
221, 222). In comparison the cranial chamber seems small (61 cm. in its occipitofrontal 
circumference}, and the caJvarium is free from the exostoses and asymmetrical deforma- 
tions 80 often described in giants. The supra-orbital repona are not especially prominent, 
tbou^ the mastoids are huge. 

The subcranial portions of the skull are much enlarged (cf. Case XXXI). The malar 
bones project; the mastoids and the alveolar processes of the jaws are massive and thick; 
the teeth are widely spaced and irregularly placed. The facial prognathism involves the 
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maxillary rather than the mandibular jaw. The eyes are widely separated, the distarici 
betweeo Ihe inner canthi being i cm., and the outer angle is 1 cm. above one-half the ver 
tical distance from chin to vertex. 

An X-ray of the skull (Fig. 223) shows a very large, relatively shallow sella turcica, meas 
uring on the plate 2.7 cm. in its antero-poslerior diameter and 1.7 cm. in depth. The max 
illary wnuses are huge: also the frontal, which extend far up between the tables of the bone 
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Spine, Thorax and Pelvis. The vertebral column shows considerable scoliosis and 
some upper doreal kyphoais. The shoulder girdle and the chest are relatively narrow (36 
cm. from the acromial end of one clavicle to that of the other). There is a marked drfor- 
matioD of the pelvis, the left ilium being widely flaring and thickened. The pelvic circum- 
ference below the iliac crest is 109.5 cm. 

Upper Exlremiliei. Each clavicle ia 21 cm. in length. The scapuhe are large: the 

spines measure 20 cm., and the vertical length ia 29 cm. The arm measures 110 cm. from 

the acromion to finger-tips: when the patient is seated in an ordinary chair the fiugers rest 

on the floor (Fig. 224). The head of the Aumenw, palpated through the flabby deltoid, is 

enormous: from tuberosity to external condyle the bone measures 47 cm. The Todiut is 

37 .5 cm. in length. There is no limitation of motion in shoulders or elbows, but in each wrist 

there is a marked radial deflection, accentuated on the right by an old Colles' fracture <7). 

(^ The hantU are unbebevabiy huge (Fig. 

C^ 225), the length from the base of the meilian 

metacarpal to the tip of the middle finger 

being 27 cm. Tbe length of the flexed 

middle finger from knuckle to tip is 17 cm., 

almost the length of an ordinary hand: its 

circumference at the firet joint is 10 cm. 

The fingers are tapering; not square, as in 

the acromegalic type. The eitposed nails 

are well formed and very long — that of the 

middle fiMger, for example, being 2.3 cm. 

The crescents are well shown. 

Lower EitremUiei. The length of the 
femora from trochanter to knee-joint ia 62 
cm. (Fig. 224). The bonea are straight and 
well formed, but there is great enlargement 
of the extremities, as b true of all the long 
bones. The cireumference of the left knee ia 
58.5 em. The legs cannot be straightened at 
the knees; both patelte are dislocated out- 
ward from the median position and seem to 
have ridden upward on to the femoral 
surface. There is bilateral genu valgum. 
Fio. 224.— Cue XXXII. Note e.ireme There is no fluid in the jointa. 
i*£i*ch°'hS'r™ '"'' "^*'" '" "'""" *° """' ' The }eet are huge and much deformed. 
The patient wears a child's made-over under- 
shirt as a sock. His shoe measures 38 cm, in length. Measurements of the feet are neces- 
sarily much modified by the external (edema. The circumference over the ankle is 48.5 
cm.; that of the great toe, 13.5 cm. The toe-nails are much thickened and hypertrophied. 
Carhohydrate Testa, We were unable to produce glycosuria by the ingestion of glu- 
cose, so that the tolerance was never established. The ingestion of more than 300 grams 
provoked vomiting. A aubcutaneous injection of 0.1 grain of poatcrior lobe extract con- 
comitant with the ingestion of 175 grams of glucose, and again with 250 grama, led to no 
glycosuria; so that it is safe to conjecture that hia tolerance is very high. These posterior 
lobe injections caused no rise in temperature. 

AnUrior IjAe Thermic Reactum. On June 1 an intramuscular injection of 2 ce. 
of 5 per cent, anterior lobe extract (Armour & Co.) caused a rise in temperature to 99.6° 
from its previous irregular level varying from 96° to 97° F., enduring for nearly forty- 
eight hours, wTien it again dropped to 96° F, 

Summary o( HypofrtiysMi Symptoms, (a) Neighborhood Siipia. An exceedingly 
large aella turcica; otherwise nothing except the history of hypophyseal (7) headaches and 
epistaxis. Nasopharynx negative. 
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(b) Glandular Sifja. The enormous skeletal overgrowth, evidencing presumably 
a former anterior lobe hyperplasia. This stage of overactivity has passed into a stationary 
or hypo-active stage, with a condition of dytpituilariam, shown by the tendency to adi- 
pbrity, the subnonnal temperature, the testicular atrophy with impotence, hypotrichosis, 
increased carbohydrate tolerance and positive anterior lobe thennic reaction. 

The case presented no surgical indications, and as hia home was so remote and his 
surroundings so hopeless, it seemed futile to attempt to carry out any prescribed course of 
^andular therapy to counteract the presumably advancing signs of hypopituitarism. On 
June 18 he was discharged 

Subsequent Note and Autopsy. The patient was not again heard from during life. 
He died six months later {Jan. I4, 191!). Three days later, after the body had been 
embalmed, permission for an autopsy was secured. It was conducted (D:s. Crowe and 
Sharpe) under most inauspicious circumstances. 

Head. Scalp very thick (2.6 to 3 cm. on cut surface). CsJvarium less thick if any- 
tliing than normal: certtunly no hyperostoses. Brain enormous, weighing 4 pounds 2.S 



-. ^ jier before nnd after remDral a 

•vcrlyinc (land aod tbe Inn 

__._ _.. . epaTBted GJinoida Hftd centj 

ounces (1884 grams): convolutions normal and unusually well formed. A block of the 
sphenoid containing the sella removed in one piece (Figs, 226, 227). All sinuses much 
enlarged. 

Body very adipose. Arteries remarkable throughout for their large siie and atisence 
of sclerotic thickening. 

Visceral examination n^^tive except for large uze of the organs in general and an 
hyperlrophied spleen (30 by 14 cm.; weight 1000 grams). Kidneys weigh 700 grams; mark- 
ii^ apparent; capsule not adherent; no extensive histological change. Liver large, with 
increase of pigment. Pancreas small. No enlargement of mesenteric lymph glands or intes* 
tinsJ follicles. Heart weighs 620 grams, 

DuctUss Gtand«. Thyroid tissue not secured; certainly no enlargement: organ could 
not.be palpated from below, Thymus; Mere shreds of fatty tissue, showing histologically 
a few strands of glandular structure containing an occa^onal shrunken Hassall's corpuscle. 
Adrenals exceedingly diminutive: located with some difficulty in extensive fatty capsule: 
transverse diameter only 2 mm.: no macrosci^ical trace of chromafhn elements: cortical 
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layers fairly nonnal i& tusUil<^cal appearance and show no fatty degeneration of the Eona 
fasciculata. Tealea Bmall: weight 15 grams, measurii^ 4.5 by 2.5 cm. On section there \b a 
diffuse fibrosis. Histologically, almost complet« disappearance of spennatogenous cells: 
mere ghoets of acini remain (Fig. 228). No interstitial cells of Leydig. Pancreas small: 
marked fibrosis: weight 70 grams; islets 
unusually lai^ and numerous. 

The selia Iwcica is much enlarged (Fig. 
226). Optic nerves widely separated: carotids 
enormous. The upper membranous dia- 
phragm of the sella is sunken and thrown 
intofolds. The infundibular stalk is large and 
juicy. On carefully dissecting out the gland 
it is found to be represented largely by a 
collapsed cyst. The sellar base shows a cen- 
tral defect, partly filled by a calcareous de- 
posit. The empty fossa (Fig. 227) measures 
2.2 cm. across and 2.7 cm. antero-posteriorly. 
A histological study of the walls of the 
Fio. 22a.— Cmk XXXII. Mirropbotograph collapsed gland shows (Fig. 229) a central 
o! totohTiio'i.'*'"' '"""■ *'* *"'"" '^""ine "''"•■ cyst lined by a thin peripheral lone of cells 
which are of fairly normal appearance 
though very loosely meshed. There appears to be a definite relative scarcity of 
acidophile elements, though a number of characteristic eosinophiles are to be seen. The 
neutrophilic elements are multinuclear in many instances. No mitotic figures. 

Interpretation. — A case of preadolescent hyperpituarism producing 
gigantism and showing practically none of the osseous deformations and 
changes in the soft parts which t>pify acromegaly. On the theory of Launois 
and Roy the active process must have 
ceased before complete ossification 
of the epiphyseal cartilages, and it 
is interesting that the epiphyseal 
lines of the long bones are still faintly 
apparent. The patient, therefore, is 
not an "acromegalic giant" in the 
same sense as are Cases I, XXX 
and XXXI. 

Just when the transformation 
from a state of glandular overactivity 
to one of manifest dyspituitarism 

occurred the history does not make p,„ 220— cbm xxxii Low power en- 

clear. Possibly it was at the time of l"Hfmcin ho diams.) ol anlero-pmLerwr KFlioD 

the notable failure of strength ten "f thromophobo slrumai' C, flBttcne'd acidophile 
, r i_ J , eleiiien's and enlnrsed sinuses: D. Jural capmilc. 

years before he came under observa- 
tion. In addition to the muscular enfeeblement, other evidences of present 
insufficiency were the dry skin with loss of axillary and pubic hair, the sub- 
normal temperature, high sugar tolerance and marked increase in panniculus. 
Individuals affected with pathological gigantism are said to die young 
and childless, the average age, according to Hutchinson,"' being 21 years. 
There are exceptions, however, to this rule. The giant Chang is supposed 
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to have been 51, and the giant Palozzi, carefully studied by Levi and Fran- 
chini/*^ reached the unusual age of 66 years. 

How many of these giants have shown signs of dyspituitarism before 
death I am unaware. Certainly the condition was obvious in the case of the 
giant Palozzi, for Levi states that adiposity had become pronounced and that 
there was a dry, pigmented skin, a subnormal temperature, muscular enfeeble- 
ment and so on. His metabolism was carefully investigated by Franchini, 
and some discrepancies from the normal were found, but the record of his 
sugar tolerance is limited to the statement that there was no spontaneous 
glycosuria nor did the ingestion of 150 grams of glucose suffice to produce it. 

It is well known that a spontaneous mellituria, even of such a degree 
as to simulate diabetes and to be accompanied by furunculosis (cf. Case I) 
is not at all uncommon in acromegaly and gigantism; and I presume, as has 
already been emphasized, that during the actual period of hyperpituitarism 
a low sugar tolerance, if not actual glycosuria, would be found to occur in 
all cases. 

Glycosuria, however, is but a temporary symptom, and failure to appre- 
ciate the fact that a giant or acromegalic may be in an 
active, a quiescent or a retrogressive stage of 
hyperpituitarism when subjected to studies of metabolism, doubt- 
less accounts for the past wide discrepancies in the results of these studies. 
The skeletal manifestations of hyperpituitarism remain as clinical fixtures, 
whatever may be the subsequent course of the gland's activity — therefore, 
once an acromegalic always an acromegalic, even though the morbid process 
which stimulated the overgrowth has long since subsided. But unquestion- 
ably between the early and late stages of acromegaly as wide divergences 
will be found in tissue metabolism as are known to occur between* Graves' 
disease and myxoedema. 

From the standpoint of stature, the giant Turner, 
owing to his crippled joints, was not as strikingly tall as other recorded giants. 
The measurements after death, however, show that he ranks well up among 
the more notable cases. Thus Buhl's case (Hessler) measured 227 cm.; the 
giant Hugo (Launois and Roy), 230 cm.; Chang, the Chinese giant, 244 cm.; 
the giant Wilkins, recorded by Dana®' and later by Bassoe," 245 cm.; the 
giant Byrne, or O'Brien, of John Hunter fame, 249 cm., the writer's case 
Turner, 251.5 cm. The skeletal measurements of some famous giants are 
still greater: viz., the St. Petersburg giant, 254 cm. and the famous ''Irish 
giant" in Trinity College, 259 cm.* 

It is interesting that apart from their great stature many of the giants 
pictured in medical literature present a marked similarity of feature, which 
gives them a peculiar ''family resemblance," almost as striking as that pos- 
sessed by most acromegalics. Thus an example has recently been recorded 
by Lemos,**^* and the giant Lopes of his report might well be taken for the 
younger brother of this giant, John Turner. 

There were no neoplastic hyperostoses in this case, as in the giants 
Wilkins and Hessler, and no overgrowth of individual organs, aside from the 
enlarged spleen, which possibly was of malarial origin. 

*In his article in Bouchard and Brissaud's Trait4 de M6dicin (1905 T. x^ p. 511) 
Souques refers to the giant Machnow who is said to have measured 284 cm. in height. 
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Notable is the very large and well-convoluted brain, which weighs more 
(1884 grams) than any other recorded brain, so far as I am aware, the maxi- 
mum weight in Reid's series of 278 cases, quoted in Quain, being 1810 grams, 
the average for males, according to Boyd, in the fourth — this patient's — decade 
being 1364 grams. The brains of giants appear to be above the average weight 
{e,g, that of Wilkins 1540 grams; that of Hessler 1465 grams), though not 
aslarge as those of many individuals of average stature. 

Aside from the hypophysis, the ductless gland series in the cases that 
have come to autopsy does not seem to have been made the subject of the 
especial study it deserves. As in the giant Turner, Bassoe records for the 
giant Wilkins a complete involution of thymus and testes: on the other 
hand, the adrenals were large and there was a colloid goitre, whereas Turner 
showed small adrenals and thyroid, the histological condition of the latter 
not being known. Both of them had large spleens (Turner, 1000 grams; 
Wilkins, 620 grams). In Turner also there was a possible hyperplasia of the 
islets of Langerhans, whereas the pineal gland was exceedingly small. 

Of particular interest is the condition of the testis, which shows (Fig. 
228) not only a complete absence of interstitial cells of Leydig but an absence 
of Sertoli cells as well, with Httle more than ghosts of the seminiferous tubules. 
Brissaud and Meige^^ have pointed out that gigantism and infantilism may 
accompany one another — contrary, as this may sound. They refer, however, 
to the absence of secondary sexual characteristics which give a preadolescent 
aspect to the "grands enfants vieillots." 

As regards the hypophysis itself, it is fair to assume that there 
was originally an extreme functional hyperplasia of the pars anterior with 
subsequent cystic degeneration. These hyperplasias are capable of various 
transformations — here a degenerative one, whereas an example of change 
into the type of a "malignant adenoma^' has been given in Case I of Group I.* 

B. Cases with Primary Hypopituitarism the Striking Feature in the 
Absence of Neighborhood Symptoms. — These are probably the most common 
of all hypophyseal disorders. They are for the most part cases of manifest 
adiposity with correlated sexual changes — a condition which in the past, if 
considered as anything more than "simple obesity," has usually been ascribed 
to a primary gonadal disturbance. 

During the past year we have seen and have made studies of a nmnber 
of individuals with a clinical syndrome which in the present state of our 
diagnostic uncertainty one could hardly venture, without being thought an 
extremist, to ascribe to primary pituitary insuflSciency. 

Hence the records of only five of these patients will be incorporated in 
this report, they being selected according to age — (1) infancy, (2) before and 

* Through the courtesy of Dr. Bassoe I have had the privilege of exammmg the many 
slides taken from the tumor in the case of the giant Wilkins, so carefully recorded by him. 
As he says, the tumor is of two types, one resembling sarcoma, the other an hyperplasia 
of eosinophilic elements. I do not believe, however, that the section which he has pictured 
(Fig. 5 of his report) fairly represents the full size of the anterior lobe, which I judge to be 
much enlarged. It contains many clusters of eosinophilic elements such as Erdheim has 
described as focal adenomata, and there is a marked invasion of pars nervosa by the pars 
intermedia cells. It is possible that the gland was functionally overactive until the patient's 
death, which was doubtless brought about by the cerebral pressure disturbances of the 
secondary asteosarcoma — a process which supposedly originated in the greatly hypertrophied 
frontal bone. 
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(3) after adolesence, (4) a young adult and (5) subsequent to the menopause. 
They are individuals in whom there has either been some significant indica- 
tion of local glandular change, or who have obviously benefited by glandular 
administration — ^admitting, of course, that extract of the thyroid, of adrenal 
or of ovary or testes might likewise have been of some benefit. We are, of 
course, only at the threshhold of understanding these matters. 

In the cases which we have heretofore discussed, with the exception of 
the few in which interpeduncular tumors had not as yet led to more or less 
deformation of the sellar outlines, we have leaned heavily on the X-rays as an 
aid to diagnosis. In the cases of acromegaly and gigantism just considered 
a sellar enlargement has been present in every instance, even though no actual 
neighborhood symptoms may have been associated with it. Here, however, 
with hypopituitarism in the absence not only of sellar deformation but also of 
all other neighborhood symptoms, we must depend solely on the presence of 
these constitutional disturbances which we have learned to recognize as 
manifestations of insufficient glandular activity. 

Doubtless as many cases of nanism or infantilism are due to a primary 
hypophyseal as to a primary thyroid insufficiency. And doubtless, too, many 
cases regarded as primarily of thyroid origin — and this is particularly true 
of cretinoid states — ^may actually be due to defective hypophyseal activity, 
which, as is well known, is not uncommonly associated with actual enlarge- 
ment of the thyroid itself. 

So far as many of these types of skeletal undergrowth are concerned, 
it would seem more probable, in view of the presumable association of the 
pars anterior to processes of growth, that the activity of the hypophysis 
rather than the activity of the thyroid is at fault. In short, hypophyseal 
cretinism and infantilism are in all likelihood recognizable, though un- 
recognized, clinical entities. 

These cases, of course, may show some enlargement of the sella, for there 
is no reason why the functional defect may not be accompanied by a struma, 
as is true of thyroid cretinism or myxcedema. Under these circumstances 
the diagnosis would be as easy as it is in acromegaly, for the clinical syn- 
drome is no less unmistakable. It will be seen, however, that in all but one 
of the cases to be recorded the sellar measurements are below the normal 
average. 

The cUnical picture will vary according to the age at which the process 
has started, as well as in accordance with the extent of glandular deficiency. 
This is no less true of hypopituitarism without neighborhood symptoms than 
of hypopituitarism with neighborhood s3anptoms. For example, Cases III 
and V of Group I, had they been seen and recognized before neighborhood 
symptoms became pronounced, would have fallen in this subdivision of 
Group III as types originating from the preadolescent era. Cases VIII and 
IX would also, under these circumstances, have fallen here, as ones with a 
slight modification of the secondary changes of adolescence; and Cases VII 
and X as typical adult types. 

The first of the following cases is one which raises the question of the 
influence of trauma. We have already seen in a number of the histories here- 
tofore recorded that the lesion has been attributable to an injury. Whether 
the trauma is actually the setiological factor or whether it is merely an ele- 
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ment in activating a dormant process in a gland already unstable is not 
always determinable. Doubtless the gland is prone to become damaged in 
the majority of severe cranial injuries, especially those associated with basal 
fractures, for the fissures are apt to run across the middle fossse and often 
actually cross the sphenoidal bone and pass through the sella itself. 

I incline to the belief that the transient glycosurias, which are known 
to accompany a considerable percentage of all basal fractures (cf. Ogden 
and Higgens,'" also Kausch"") are due to an hypophyseal injury rather than 
to an injury of some supposed sugar centre. Thus we have learned from our 
experimental studies'"" that operative glandular manipulations of a certain 
kind invariably produce glycosuria. Some pre- 
liminary studies by Dr. H. J. Fitz Simmons in the 
Hunterian Laboratory have shown, furthermore, 
that an anterior pigiire of the rabbit's hypophysis 
is as certain to give glycosuria as is Bernard's 
posterior piqiire of the fourth ventricle. 

We have, as yet, had no opportunity of 
studying the gland histologically in any fatal 
case of basal fracture which showed a post-trau- 
matic glycosuria, though in two out of four glands 
kindly supplied by Dr. A. C. Harrison, there were 
extravasations in the posterior lobe. Unfortu- 
nately no urinary examinations had been made.* 
There is one oft-quoted case— that of Made- 
lung's'" — of certified hypophyseal injury from a 
bullet wound with the subsequent occurrence of 
symptoms which we now recognize as due to 
glandular deficiency. f It is remarkable, in view 
of this well-known instance of proven partial de- 
struction of the gland, that the syndrome first 
recognized as a clinical entity by Frohlich was 
not unanimously ascribed to hypophyseal insuffi- 
ciency (hypopituitarism); but this was not even 
suggested, so far as I am aware, until adiposity 
and sexual retrogression were observed in our 
Fm. 230.— MBikiuDK's cme of partially hypoplivsectomizcd animals. 

bullet wound ut the hypnphysi a (lur t, r a* j i . .l -i -i-* 

compariaoq wiih Fig. 2.12). Professor MadplUHg suggests the possibility 

"dass die monstriisc Fettleibigkeit des Kindes mit 

der KopfverJetzung in Zusammenhang stehe," and he expresses the hope 

that others may report similar cases if they have encountered them. Prob- 

* Since thii writin« we have received from Dr. John Homnns the hypophysis from a 
patient who showed glyoosuria after a crnnial injury which proved fatal. The gland showa 
ahundant extravasations in and about the posterior lobe (cf. p. 2iJ5). 

t The case (Fif;. 230) was that of a 9-year-old girl who had been shot in the eye with a 
Flobcrt rifle. She recovered, though wilh some pal.sy of the right arm and leg. She rapidly 
begttn to put on weight, and psychic changes were soon apparent. She became inactive, 
persistently drowsy, and would not participate in childish games — a backward child. Her 
skeletal growth was inhibited and ultimately she became exceedingly adipose. The meas- 
urements at the age of 9 were: height 124 cm.; weight 42 kilo, (almost twice the normal). 
Circumferences: abdomen 88 cm., th^h 47 cm., calf 30 cm., upper arm 27 cm. (cf. our 
Case XXXIII). An X-ray s'lowed the bullet lodged in the sella. 
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ably all have encountered them. The following patient happens to be nearly 
of the same age, and is the physical prototype of Madelung's case. 

Case XXXUl. (Surgical No, 27970.) Posl-trauniatlc hypopituitarism in a child, with 
adiposity, high sugar tolerance and ^Iquy. Organotherapy, 

JuM IS, 1911. Myrtle N., 10 years of age, referred by Dr. E. C. Lehaen, of Balti- 
more, with the complaini of epilepsy and adiposity. 

Her father was a very stout man and died at the age of 35 of diabetes. The patient 
was a normal baby, but in enrly childhood she fell down a flight of stairs and sustained a 
serious cranial injury. She was unconscious 
and had convulsions for some hours. Four 
years ago, after an attack of scarlet fever, 
she l>egan to complain of headachea and to 
have frequent epUeptifnrm seizures. These 
are general convulsive seizurea, always with 
loss of consciousness, preceded by a gastric 

During these four years profuse nosf- 
bfeeds have occurred every few wecka, usually 
as the terminal feature of a. headache and 
often preceding a convulsion. She has grown 
veryobese, particulariy in the past two years. 

She has a ravenous apprtile: " is always 
hungry and cats more than a grown-up" — 
and is "always thirsty." She complains 
much of feeling U'eak and tired. No impair- 
ment in vision noted. No dryness of the 
skin. 

Physical Examination. An exceedingly 
adipose and apathetic child, with a trau- 
matic scar on the forehead (Fig. 231) be- 
tween the eyes. 

Measarements. Height 133 cm. (4 feet 
4^ in.); weight 53 kilo. (117 pounds); cir- 
cumference ot abdomen 92.5 cm., of thorax jFta. mi.— CaseXXXIII., Notf Kar ot brow: 
87 cm., of thigh 56 cm., ot upper arm 27,', 243, C™ 5i'xx V) . "' "p*"'"' «''"■" '' ■ f^"- 
cm., of calf 32 cm. (cf. Madelung's case). 

VisceraJ and neurological examinations negative. Blood and urine negative. No 
polyuria. 

Analysis of Hypophyseal Symptoms, fa) Neighborhood. Sella abnormally small, clinoids 
heavy: fossa measures 0.5 by 0.5 cm. Marked epistaxis. Eyes, nasopharynx, etc., negative 

(b) Glandular. No skeletal change apparent. The extremities are small: the hand 
pudgy with tapering fingers (Fig. 231). The skin of the body is smooth and hairless. Adi- 
posity is extreme (Figs. 232, 233), particularly over abdomen, hips, pectorala and pubic 
regions: pads of fat over clavicles and under arms. Flesh not tender. 

Temperature and pidte not subnormal. No polyuria observed. 

CarbohydToU TeiU. Slight reduction with 100 grams of Isevulose. Sixty grams given 
while taking 9 grains of desiccated whole gland (Armour) gave a alight tevulosuria (esti- 
mated therapeutic dosage). During the three days of str^ght sugar feeding she gained 3 
pounds in weight (114 to 117): on starting the organotherapy she lost 6 pounds (117 to 
HI) during the first three days. 

Subsequent Notes. Sept. 2, 1911. After her dischai^ the organotherapy was con- 
tinued for three weeks and both child and mother think that the condition was much im- 
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proved. Daring this time she hod one attack. The tablets were then discontinued and the 
attacks became more frequent — four during the past week. No increase in weight (114 
pounds). 

Dee. 3,1911. Duriogthepast three months the doaagehaa ixen increased to IS grains 
per diem, and the attacks have fallen, without other trentment, from 16 in August, t« 9 in 
September, to 3 in November. Weight stationary. 

Interpretation.— A condition of so-called adipositas uni- 
versalis in a child, following a cranial injury and associated with epi- 



Fios. 232. 233.— Case XXXIII. Nhoiring eilreme adiposity {cf. Pig. 230). 

lepsy — ^a common enough clinical symptom-complex, but one not often attri- 
buted to hypophyseal insufBciency (hypopituitarism). We are even inclined 
to go farther and to regard the posterior lobe insufficiency as the paramount 
issue. Further comment on the relation of epilepsy to these conditions will 
be reserved for a later section (page 272). 

The following patient, of about the same age as the preceding one, 
shows similar constitutional disturbances, associated, however, with some 
signs of skeletal overgrowth rather than dwarfing of stature — a condition 
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possibly related to eunuchism. Whatever may be the underlying factor, the 
clinical syndrome. of this particular state in preadolescents is as unmistakable 
as the syndrome of the typus Frohlich. 

Case XXXIV. (Surgical No. 27421.) Preadolescent dyspltultarism without neigh- 
borhood symptoms. Epilepsy, feminism, adiposity, overgrowth. Improvement under organo- 
therapy. 



Fia. 334.— Cue XXXIV. X-ray of cniiiit bu» (oBt. nn). ihowiai gniBll hII> witb heavy auttinee and 
DO ipbenoidaL cells in juiUpoiilioo. 

March 13, 1911. D. G., aged 9, referred by Dr. J. J. Putnam of Boston. Complainl: 
Adiposity and epilepsy. 

The child's mother ias«d to have developed "diabetes" (hypophyseal?) shortly before 
his birth, and she died from this oauae two months later. There is no history of headaches 



Fio. us.— Cm XXXIV.— X-ray al index finger {nit. liie). 

or of acral enlargementa — merely that there waa a very Urge amount of sugar in the urine. 
He was somewhat tardy in acquiring speech and in learning l« walk — "a backward 
child." Until his fourth year he was rather slender and frail, but at that time he became 
noticeably obese, and has remained so. Physically he ia quite unlike the other children of 
the family, nor do«s he resemble them in facial outline. He is lazy and inactive. 
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He has had three peculiar epileptifonn attacks (3 years, 14 weeka and 3 weeks ago). 
He suffers from the cold. He has an enormous appetite, particularly for sweets. No 
headaches. 

Physical Examinatiofk A light-complexioned, colorless, adipose boy with a feminine 

configuration of the body. V'isceral (abdominal and thoracic), cardiovascular and neuro- 
It^cal examinations are practically negative. Blood and urine negative. 

Analysis of Hypt^hyseal Syniploms. (a) Neighborhood. The sella (Fig. 234) is 
below the normal size and shows an unusual solidity of the sphenoidal bone. Eyes: Slight 
exophthalmos. There is a suRKestive bitemporal dimness of vision on rough tests, not 
confirmed by the perimeter. Fundi negative. Pharyngeal examination shows large tonsils 
and adenoids. No imcinatc features noted in the epileptic attacks. 

(b) Glandular. Skfktal: He is somewhat overgrown. Height 149 em. (4 ft. lO^i in.): 
iceight 118 pounds. No signs of epiphyseal union (X-ray) in the long bones or phalanges 
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(Fig, 235). The extremities are tapering: wrists and ankles email. The pelvis is broad and 
there is some genu valgum, giving the body a feminine aspect. 

The bead is large, forehead prominent (wears a No. 7 hat: circumference S6.5 cm.). 
Profile of the face showB alight maxillary pn^nathism: the nose is straight, of Grecian type. 
Upper teeth are rather prominent. The hands are small with fat, tapering fingers; no 
crescents showing. 

Culaneoue. The skin is dry; notably free from perspiration; smooth and delicate. 
There is a slight languo-like growth of hair on the face and arms: no axillary or pubic hair. 
No pigmentation. 

He is adipose, with a feminine type of distribution (Figs. 236, 237) over hips, pec- 
twals, pubea and abdomen: the supraclavicular pads arc prominent. He is ao large as to 
require the clothes of a uxteen-year-old boy. Circumference over pectorab 88 cm.; at 
umbilicus 90 cm.; over hips 84 cm.; thigh 55 cm.; calf 31 cm.; ankle 19 cm. 
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CarbohydTiUe tolerance high for a child of his age; ssBunilation limit approximately 
150 grams of lievulose. No polyuria (800-950 cc). Temperature and pulie average normal. 
Blood pressure 135 mro. Hg. Therms reaclion. suKeative (97.6 to 99.6°). 

Other Ductless Glands, Thyroid not palpable. The genitalia are undeveloped. Tes- 
tes have emerged but lie hidden in the fat of the mons veneris: they are very amall and soft. 

Discharged March 17, taking 9 grwna of whole gland preparation (Armour) daily. 

Subsequent Notes. May S6, 1911. Returns for Observation, There is a definite 
improvement in the child's appearance and in his mental and physical condition: he is far 
more alert. The skin has become moist. His voracious appetite is better controlled and 
his weight has fallen to 109 pounds — a lo^ of 9 pounds. He has lost the "bloated" appear- 
ance of the face. He is 



convulsive attacks. He sleeps better. He 
is beginning to show a pubic growth of 
b«r. The left testis has descended to the 



EalaMiehntent of therapeutic dosage on 
basis of sugar tolerance. While taking 9 
grains of desiccated whole gland diuly, 100 
grams of Ixvulose gives a slight Isvulosuria 
on a single specimen six hours later. Esti- 
mating that his normal tolerance should be 
no more than 80 grams of levulose, he was 
given this amount of sugar £ach evening, 
the glandular dosage meanwhile being in- 
creased. When the amount reached IS 
grains a day, a slight Uevulosuria was demon- 
strated on a single specimen (Seliwanoff) 
eight hours after taking the sugar. 

Discharged taking 18 grains of whole icinrfntu er rwioii Ntumh. 

jhad preparation (Amour) daily. "iScB', TS*"" .■S.^f^'i"'- 

Anguet and September, 1911. Further 
improvement. Heisfarlesslasyandinactive. His weight has dropped to 100 pounds—a loss 
of IS pounds since taking the extract. There is a slight p3n^xia (90°) while taking the extract. 

October, 1911. Continued mental and physical improvement — "a different boy." 

December, 1911. General condition continues excellent. Weight remains slow (102- 
105 pounds). Attendant reports a "complete mental, moral and physical awakening." 

Intehphktation. — There are certain unusual features in this case, 
for it deviates somewhat from the typical instances of dystrophia adiposo- 
genitalis of the typus Frohlich. These concern more particularly the child's 
evident skeletal overgrowth — a condition the reverse of that which apparently 
occurs in the cases in which the glandular insufficiency is brought about by 
tumor — Cases III and V, for example. It is not improbable, therefore, that 
we have here an instance of anterior lobe activation combined with posterior 
lobe insufficiency. It is to be hoped that we may in time be able to distin- 
guish the clinical manifestations due to over- or under-activity of the two 
subdivisions of the gland. 

In the typical syndrome of Frohlich we have an expres- 
sion of infantilism both structural and sexual 
associated with adiposity of juvenile type and an 
hypophyseal tumor — a combined effect of deficiency of both 
anterior and posterior lobes. In the sjiidrome shown by the case under dis- 
cussion we have an expression of structural gigantism 
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(anterior lobe hyperplasia) associated with genital hypo- 
plasia, adiposity of feminine type and epileptoid 
attacks, iii the absence of an hypophyseal tumor 
but with an evident low grade of hydrocephalus as indicated by the large 
head. 

One of Neurath's cases^^ is almost the exact counterpart of this case 
(Fig. 238) — an overgrown boy of 6 years, with semi-occasional epileptoid 
attacks, weighing 31.2 kilo. (69 pounds), height 118 cm. (3 feet 11 inches), 
extremely adipose (abdominal measurements 75 cm.), genital hypoplasia, a 
large head and a normal sella. Neurath's two other remarkable cases are 
somewhat similar, and doubtless the type will come to be a definitely recog- 
nizable one. 

However, as he has fully emphasized, one must not fail to bear in mind 
in this connection the secondary effect upon growth and corpulence occasioned 
by castration or destructive testicular disease in preadolescents — an efifect 
due in all probability to activation of the pars anterior of the hypophysis. 
Hypophyseal hypertrophy secondary to castration is well known (Fichera, 
Tandler and Gross, Rossle), and the length of limb acquired by the preado- 
lescent eunuch is, in all Ukelihood, a consequence of this expression of glandular 
interrelation. 

Sternberg includes among his subdivisions of "pathological giants" 
conditions such as that reported by Sacchi,"** of rapid overgrowth in a child 
of 9, who had attained a height of 143 cm. after the appearance of a testicular 
neoplasm. 

Had we not already seen that similar constitutional disturbances are 
brought about by obvious primary hypophyseal lesions, it would be natural 
to ascribe conditions such as this patient presents to the consequences of 
partial eunuchism (dysgenitahsmus). 

The next case is an illustration of hyperpituitarism in a young mulatto 
who has passed into the adolescent period. 

Case XXXV. (Surgical No. 25694.) Hypopituitarism of young adult life (dystro- 
phia adiposo-genitalis) witli an absence of neighborhood symptoms. Glandular therapy. 

March 16, 1910. Marion B., 15 years of age, was referred to Dr. Thayer's service by 
Dr. William Miller, with tlie complaint of headache, obesity and weakness; and was trans- 
ferred to us for study March 31 , 1910. 

For three years she has been having severe frontal headaches with attacks of giddiness 
and failing eyesight. She has had shortness of breath and palpitation on exertion, and 
polyuria. Her menses began normally in her fourteenth year, but during the past twelve 
months she has had only three scant f>eriods. 

No members of her family are obese and she herself was slight until a year ago. In 
January, 1909, she weighed (clothed) 115 pounds: in September of the same year her weight 
was 183 pounds, and on admission to the hospital it was 239 pounds — a gain of 124 pounds 
in fourteen months. Her appetite is large: she is very fond of sweets. 

Physical Examination. An exceedingly obese young mulatto with a small and deli- 
cate bony frame (Figs. 239, 240). The mucous membranes are a good color. There is 
marked pyorrhoea alveolaris. 

Cardiovascular: The heart and vessels are apparently normal. The pulse is persist- 
ently Slow (65 per minute, and occasionally falling below 50). Visceral: The thoracic 
and abdominal organs' show no deviation from the normal. Neurological: There are no 
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positive findings. GyiuEcoUygical: The cervix uteri ia very small: fundUH and ovariea are 
not palpable. 

Analysis or Hypophyseal Manifestations, (a) Neighborhood Symptoms. These are 
wanting. An X-ray shows a normal sella turcica (Fig. 241). There is coiisid«able uni- 
form constriction of the fields for form and the earlier fields (Fig. 242), taken on admission 
during a period of headache, show some color interlacing. There is no diplopia: no pupillary 
change: no neuroretinal abnormalities. 

(b) Glandtilar Sgmploma. Skeletal changes are inconspicuous. The extremities are 
small; the hands (Fig. 243) pudgy, the fingers delicate and tapering, the ntuls showing no 
crescents. The X-ray shows small terminal phalanges (Fig. 244). The epiphyaei are ossi- 
fied, there being but a ghost of the radial line stitl present. 

Cutaneous. The skin is smooth and dry. The hair of the head ia apparently normally 
abundant, but there is a very scant pubic and axillary growth. The adiposity is excessive 
and has been acquired in the space of a year, with extraordinary rapidity. It is universally 
distributed, though the neck is slim and disproportionately free from panniculus. The 
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circumferential measurements are: Meek 24 cm.; upper arm 35 cm.; cheat at axilUe 100 
cm.; body at umbilicus 121 cm., at hips 121 cm., thigh 74 cm., calf 40 cm. The deeper 
tissues axf: not tender: there are no discrete lipomas. 

The earbohydrate tolerance is increased, 275 grams of {^ucose being required to produce 
a tranuent glycosuria. There is shght pdyuria, the measured excretion often exceeding 
the ingested fluids: thus on May 10 the intake was 950 cc, output 1250 cc; May 11. intake 
1000 cc., output 1840 cc; May U, intake 1000 cc, output 1350ce.; .Waj; 13, intake 900 cc, 
output 1495 cc; May 14, intake 500 cc, output 1425 cc. 

The thermic reaction to 3 cc. of 1 per cent, solution of bovine anterior lobe (Armour) 
is positive, causing a response from 97.6° to 102° F. \ control posterior lobe injection on 
two occasions gave no thermic response. The lemperalure and pulse range subnormal. 

Other Ductless Glands. The thyroid is not enlai^ed. There baa been a suppression 
of the menses and the pelvic organs are apparently undeveloped. 

Treatment. The patient was discharged June Ji, taking whole gland extract in small 
doses: viz., 3 grains with her three daily meals. 

Interpretation. — This case is one of a not uncommon tj'pe — a young 
individual in whom a rapid development of extreme corpulence has been 
associated with headaches and amenorrhcea. There may possibly be some 
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intracranial process remote from the infundibular region, as in the cases to 
be recorded in the succeeding group. The cHnical syndrome, however, is 
that of primary hypopituitarism with involvement of both lobes, as the posi- 
tive thermic reaction to anterior lobe injections, the high sugar tolerance, 
adiposity, polyuria, subnormal pulse and temperature, would indicate. 
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It is of interest that while in the medical ward on a very restricted diet 
her weight fell from 239 pounds on March 16th to 225 pounds on March Slst, 
at the time of her transfer. Following her hypophyseal test injections there 
was a loss of four pounds, due, we presumed, to an activated metabolism, her 
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weight falling to 222 pounds. During the subsequent ten days of sugar feed- 
ing (starting at 50 grams and increasing 50 grams a day to 300 grams) she 
rapidly regained weight up to 232 pounds. 

Obviously the primary therapeutic indication for this patient's condi- 
tion is glandular feeding and, being one of our earlier experiences, unques- 
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tionably an insufficient dosage was given. It is in such conditions that thy- 
roid extract has proved of value in the past, doubtless prescribed on the 
supposition that the adiposity, dry skin, loss of hair and subnormal tempera- 
ture were expressions of hypothyroidism. 

It is, of course, well known that thyroid preparations have the property 
of increasing metabolism, but whether this occurs through an activation of 
the hypophysis or by supplying an actual thyroid want it is at present diffi- 
cult to tell. Certainly hypophyseal preparations have an equal if not a 
greater power than thyroid extracts in accelerating metabolic processes, and 
unquestionably it is best to give extracts of the gland which is primarily 
at fault. 

The following case represents a similar condition occurring in the next 
decade. There are certain radiographic changes in the sella suggestive of a 
glandular transformation. 

Case XXXVI. (Surgical No. 26225.) Adult advancing hypopituitarism with amen- 
orrhoea, adiposity and enlargement of the sella turcica. Improvement under glandular 
therapy. Subsequent sellar decompression. 

Jidy lOf 1910. Mrs. L. H. B., a bookkeeper, 24 years of age, was admitted for study 
complaining of headaches, amenorrhoea, dryness of the skin and rapid gain in weight. 

She has one paternal aunt who is heavy, but her family otherwise incline to be tall 
and slender. She was sickly as a child. At the age of 2, following measles, there was an 
otitis media, and the left ear has been discharging ever since. In addition to the usual 
infantile infections she had pneumonia at the age of 10, followed by articular rheumatism. 
She had chorea at 12, and for a number of years afterward suffered from "fainting spells,'* 
which are very suggestive of epilepsy. She has chronic catarrhal trouble and sufifers from 
tonsillitis. 

Her menses began at 12 and have always been irregular. She married at 16, and 
had a healthy child a year later. She has been divorced for seven years. For the past two 
years amenorrhoea has been complete. 

Present Malady. She began having headaches about eight years ago; usually severe, 
occipital, and often followed by nose-bleed. Following a severe mental shock four years ago 
she ceased menstruating: her last catamenia was in May, 1908. Her average weight up to 
December, 1908, was 130 pounds, and during the following six months there was a sudden 
unaccountable increase of 60 pounds. 

In Mayy 1909, she was given thyroid tablets for her adiposity. Their administration 
led to extreme nervousness, palpitation and excessive perspiration, and they were discon- 
tinued after she had lost 25 pounds in weight: this was regained soon after stopping the 
tablets. 

She has an inordinate appetite , and complains much of dullness and drowsiness: she 
is easily fatigued. There has been a marked change in disposition with great irritability, 
lapses of memory, etc. She has observed transient swellings of the hands and feet and the 
skin is dry and hot. Her hair has been falling out: the nails have become brittle. 

Physk:al examination shows a woman of 5 ft. 7 in., weighing 203 pounds (Figs. 245, 
246). Visceral organs (thoracic and abdominal) negative. Cardiovascular negative. 
There is an old discharging otitis media, giving some labyrinthine symptoms with a posi- 
tive reaction on caloric tests. Urine negative. Blood: Slight leucocytosis. Wassermann 
negative. Blood pressure 105 mm. 

The neurological examination is negative throughout, aside from the nystagmus, 
which is doubtless associated with the labyrinthine disease. There is, however, a history 
of diplopia. The ophthalmoscope shows a suggestive haziness of the nasal margins of both 
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diaca, but there is no measurable BwelUng. There are perivascular streaks which suggest 
the posmbility of au old choked disc. The veins are slightly full and tortuous. The fields 
show Blight interlacing (Fig. 247). 

Pelvic examination shows a small and slightly displaced uterus. The ovaries are 
palpable, movable and apparently normal. 
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Analysis of Hypophyseal Symptoms, (a) NeiglAorhood Manifetlations. A stereo- 
scopic X-ray shows an enlarged sella measuring 1.7 by 1.4 cm. in depth. A peculiar dense 
shadow is thrown by its contents (Fig. 248). This is particularly striking when compared 
with other cases in which, even thoi^ the'sella turcica appeared greatly enlarged, the 
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contents did not interrupt the rays. There is no optic atrophy: no deformation, though 
slight constriction of the visual fields; no paresis of ocular muscles (note history of dip- 
lopia). EpiUaxU has been frequent in the past. 

(b) General Pressure Sffmplomx. Persistent headache: hatiness of discs with signs 
of an old process: color interlacing. 
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(c) Glanduiar. No skeletal changea. Extremities small. Handa and fingers of 
t^>eriiig type. The skin ie subjectively "dry and burning," and there is a aotable absence 
of perspiration — the more striking in view of midsummer heat and herobeaty. The luur 
is thinning. There is an excess of panniculus, especially over abdomen and hips; face, 
neck and ertremitiea remaining largely exempt: it has been rapidly accumulated. 

CarbohydToie Menaux high: 250 grams of glucose gave an atypical reduction but 300 
grams were necessary to produce positive glycosuria with fermentation reaction. 

Complete amenorrhaa. Temperature ranges subnormal (96° to 08°); ptdte variable 
(60 to 90). Positive anterior lobe (Aermic reaetunt (cf. Jan. 27, 1911). 

July 16. A lumbar puncture was performed and 50 cc, of fluid removed. Two centi- 
meters of this fluid in a 5 to 1 concentration gave fairly characteristic posterior lobe reac- 
tions. Following the puncture there was an increase of headache and a definite 24-hour 
thermic respoaie (similar to that of an anterior lobe injection) from 98° to 101.6°, with a 
gradual return to the subnormal point of 97°. 

Jidy 18. She was discharged, taking 3-^rain powders of whole^and extract after meals. 



This was one of our earlier attempla at glandular administration. The experience 
was as follows: 

Therapeutic Notes. During the follon'ing three months the extract was taken and 
then discontinued and resumed again, to compare the subjective symptoms. The patient 
kept careful record of the urine, temperature, otc, throughout. 

During the first two weeks she experienced diflturbing cutaneous sensations of "flush- 
ing" with some visible perspiration. Her temperature ranged about a degree higher— 
nearly normal. Her headaches were less, though she still felt mentally dull, listless and 
dazed. There was evidently some eSect upon the gland, for there was a temporary return 
of diplopia. 

On discontinuing the extract the headaches returned: some photophobia was observed 
for the first time, and her temperature fell again and ranged around 97° F. 

After a two weeks' interval the extract was re.sumed in the original smalt dosage, with 
about the same result. This was continued during the summer. In October, with the 
thought that the chronic suppurative process in the ear might bear some relation to her 
glandular disease, a radical mastoid operation was performed, eliminating this disturbing 
element. 

In January, 1911, she re-entered the hospital for further study. She had taken no 
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extract rince October. Her weight was 200 pounds: the headaches were constant: she was 
forgetful and very irritable, and there was a general sensation of mtiKular veakata*. 
Temperature 96° to 98°. 

It vraa found that her sugar Uderanee had greatly increased, the assimilation limit for 
InruloBe thee being 320 grams — a higher weight of sugar than had repreaotted the limit 
for glucoee mx months before. 

With 0.4 gram of boiled posterior lobe extract givoi hypodermically in 2 cc of wat«r 
a 200-gram doee of Ifevulose gave a pomtive Iffivuloeuria. No thermic reaction. A few days 
later, however, 0,4 gram of boiled anterior lot)e extract given under the skin gave a potUive 
thtrmie rtaction (Fig. 249), with profuse sweating and headache. 

Duekarged Jan. 2ii, taking 6 grains of the whole gland after meals. Tlus was grad- 
ually increased, and by March she was taking 10 grains after meals, with 5 grains of thyroid 
extract. 

Aug. 1, 1911. Under tliis dosage she has kept in very fair condition during the year. 
Hei weight has remained below 200 pounds, the skin moist, the temperature about normal. 

As an experiment she discontinued the 
extract for six weeks during the heat of June 
and July. The change whs very noticeable) 
with return of headanhes, dry skin, sub- 
normal temperature, irritability, and her 
weight increased to 210 pounds. On resum- 
ing treatment she lost 11 pounds in the first 
ten days. 

A number of thiagrama have been 
taken during the intervening year. All show 
the same peculiar opacity of the pituitary 
pocket, and the more recent ones indicate 
that there has been an increase of a milli- 
meter or two in its dimenmons (cf. p. ISC). 

Interpretation. — A case of rap- 
idly acquired adiposity with hpad- 
aches, drowsiness and amenorrhcea, a 

high sugar assimilation limit, which Pia. Z4o.— Cub^ xxxyi. Thi-rmic roactioD 

could be lowered by the coincident ™urs!^o.'iSS'"B^iii'*«Qt°riofi^'l^.uffide1^^^^^^ 
injection of posterior lobe extract, and 

a subnormal temperature with a positive thermic reaction to anterior lobe 
injections — characteristic signs, in other words, of insufficiency affecting 
both lobes of the gland. 

In addition, the X-ray disclosed a sellar enlargement and a peculiar 
opacity of its contents: subjective improvement, fmlhermore, occurred 
under the therapeutic test of glandular feeding. A few years ago the asso- 
ciation of her symptoms with hypophyseal disease would hardly have been 
suspected. 

As in the majority of the cases with adiposity, the condition seems to 
be one of incomplete tissue metabolism — of ineffectual burning up of the 
stored food products, and particularly of the carbohydrates. The subnormal 
temperature is possibly an indication of this, and its presence is the more 
remarkable in view of the dry skin and absence of perspiration which these 
individuals often show. It is a feature, however, common to states of 
insufficiency of other ductless glands — of the thyroid, for example, and pos- 
sibly also of the adrenal or thymus. 
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In view of the persistent headaches, it is possible that a sellar decompres- 
sion may be advisable, and this at present is under consideration.* It might 
serve also to liberate the gland from a possible confinement by an ossified pitu- 
itary pocket or actual calcification of the gland, such as Dercum and Mc- 
Carthy®* and Krauss^^ have described. For similar reasons a sellar decompres- 
sion was performed in Cases VI, VII and XX, and also in the following case. 

Case XXXVII. (Surgical No. 26679.) Adult hypopituitarism witli extreme corpu- 
lence (Dercum*s disease) and liigli carboliydrate tolerance. Suggestive neighborhood symp- 
toms. Operation: sellar decompression. Organotherapy. 

Aug, 4i 1910. Mrs. M. B., a widow, aged 55, was referred to the hospital by Dr. 
William Fountain of Greenville, N. C, complaining of adiposity and pains in her feet and 
knees. 

She is a woman of good habits and no notable past illnesses. She has led a regular and 
hard-working life. Her menstrual history relates no irregularity. She has borne five 
healthy children. Her menapause occurred at the age of 42, without incident. 

Present Malady. Formerly not a heavy woman, she began, six years ago, to rapidly 
increase in weighty until she exceeded 300 pounds. During this period she has had a more or 
less constant, dull frontal headache j often associated with attacks of vertigo. There has been 
a sensation of revolving to the right during these attacks and she has fallen a number of 
times. She has never lost consciousness. Vomiting preceded by nausea has accompanied 
several of the more severe headaches. 

She becomes easily fatigued and feels very weak. There has been considerable loss 
of memory and she is inclined to worry over trifles. She has had some tinnitus and there 
has been a progressive diminution of visual acuity. The flesh has been generally tender 
and bruises easily: there have been aching pains in knees and ankles. She has had some 
numbness with ''pins and needles" sensations in her left hand and arm. 

She has had polydipsia and polyuria for at least three years, with increased frequency 
of micturition, necessitating her getting up three or four times during the night. She is 
drowsy most of the time and tends to sleep ''whenever she sits down.'' Her hair has fallen 
out rapidly during the last few years and. is "dry and brittle." 

Physical examination shows an exceedingly obese woman weighing 302 pounds (Figs. 
250, 251) with normal thoracic and abdominal viscera so far as they can be examined. 
Cardiovascular and neurological condition is practically negative, except for the neighbor- 
hood signs* to be mentioned. The deep reflexes are not obtainable. There is a tendency 
toward a subnormal temperature (often registering as low as 96.5''F.). The pulse occasion- 
ally falls to 60. Blodd and tirtne negative. 

Analysis of Hypophyseal Manifestations, (a) Neighborhood. The sella is slightly 
enlarged, measuring 1.7 cm. by 1.3 cm. in depth (Fig. 252). The posterior clinoid processes 
appear to be thickened and irregular. 

Eyes. There is a definite slight exophthalmos of the left eye, the pupil of which is 
dilated and the palpebral cleft wider than on the right, with positive von Graefe and Joffroy 
signs. The pupillary reactions are normal. The perimetric chart shows a definite upper 
quadrantal homonymous notch in the left color field (Fig. 253). Both discs are pale and 



*Svbsequent Note. She re-entered the hospital Oct. 20, 1911, with the further complaint 
of headaches (right temporal) and considerable lowering of vision. The fields showed a 
marked increase in constriction: low grade of choked disc (bilateral). 

Oct. 24i 1911. Operation. Sellar decompression, with removal of a few fragments of 
gland for examination : these showed a chromophobe struma with no eosinophile dements. 
At the same time blood was taken for sugar estimation, and showed (Jacobson) 0.060 per 
cent, sugar — a moderate hypoglycsemia (cf. Case XXIII). 

She made a prompt recovery from the operation, with immediate and complete ces- 
sation of headache — the most striking case in this respect that we have seen. She left the 
hospital seven days later, and resumwi her work. 
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show a slight haaneBS of the nasal niai^n with some diatentiori and tortuosity of the veina. 
The acuity has been progressively lowerinji; at present (corrected) it is 10/40 for both eyes. 

(b) GUinduiaT. The skeletal frame is small, particularly the hands and feet. Height 
5 feet 6 inches. The head is well formed; the face not particularly fleshy. LipomaiosU of 
the Bubaural and cervical regions is marked. The breasts are hi^ and pendulous; the 
abdomen elephantine. There are no circumscribed lipomata. The upper arms are fat and 
when raised the panoiculua hangs in huge folds. 

The lower extremities at first glance resemble elephantiasis, but there is no hyper- 
trophy of the akin. The fat of the extremities is tender on pressure. The skin is soft, 
smooth, dry and somewhat pigmented over the more exposed areas. There is a very scant 
axillary and pubic growth of hair and that of the head is much thinned. 

Carbohydrate tolerance is exceedingly high; limit not ascertained. On August 13, 200 
grams glucose, on Aiigwt 14, 300 grams, and on August 16, 400 grama gave no glycosuria. 
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On Auguil 22, 0.1 gram of posterior lobe extract, injected after giving 200 grams of glucose, 
caused no glycosuria. 

The temperatuTe is persistently subnormal (occasionally as low as 96° F,): the pulse 
is slowed (occasionally below 60). No 'polyuria observed. 

The patient returned to her home, taking 3 grains of desiccated whole-gland prep- 
aration for the following five weeks. 

Oct, 6, 1910. Readmisston. Subjectively she has experienced marked improvement. 
She has had practically no headaches and has lost 25 pounds in weight (present weight 273 
pounds). She has perspired freely under the treatment — the first time in some years. The 
organotherapy was discontinued on faer readmiasion, whereupon there was a definite return 
of headaches and nausea, dullness and drowsiness. The general physical and neighborhood 
symptoms showed no alteration from the conditions observed on her previous admission. 

On Oct. 14, a subcutaneous injection of 0.2 gram of desiccated anterior tobe extract 
boiled in 2 cc. of salt solution was followed by no thermic reapoiite. There was no local 
reaction nor constitutional disturbance. 
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Od. $S, 1910. Operation. By the Bublabial approach a sellar decompreesion was 
performed, on the view that there was posaibly a BUperimpoeed le»on cau^ng posterior 
lobe obstruction. The amesthetization caused anxiety, owing to the patient'a weight and 
Kflpiratory difficulty while lying on her back. 

The bony projection of the sella was finally identified and the floor removed. The 
gland was considerably larger than expected. The enveloping dura was slit, stellate fashion. 
No fragments excised. Closure without drainage. 

Recovery was uneventful, aside from a transient tuematuria from overdosage with 
urolropin. The temperature was 100° for 24 hours and then fell to its previous sub- 
normal level. 

Glandular therapy (9 grains of whole gland: Armour) was resumed on Nov. 1. As on 
the previous occasion it led to a definite increase in the amount of urine, though even with 
the extract the 24-hour amounts were never liu^e. 

Carbohydrate Tesla. On Non. 10, 300 grams of glucose gave no reducing substance. 
On Nov. ti, 400 grams led to a transient glycosuria on the first specimen (it is to be noted 
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that the earlier test of Augasl 16 with this dosage caused no glycosuria, these later tests 
having been made during a period of glandular administration which doubtless influenced 
her tolerance). Coincident with the sugar teats she gained 6 pounds. 

There was some subjective improvement in vision. The fields of November 10 (Fig. 
254) show some diminution of the constriction. 

She was ditcharged November 15, her weight having dropped to 259 pounds — a loss of 
47 pounds unce her first admission. 

Subs»iuent Notes. September S, I9H. She has continued to take whole gland 
extract with only a few intermissions. She has an occa^onal slight headache. Her 
weight has progresdvely fallen and is now 242 pounds (clothed), a toss of over 60 
pounds during the year. 

Interpketatton and Discussion. — An individual, in whom extreme 
adiposity was acquired after middle age, the clinical picture being that of 
Dercum's disease, though the dolorous features were associated rather with 
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intracranial discomfort than with any unusual tenderness in the areas of 
increased panniculus. 

There are certain features of the case which point with some definite- 
ness toward a pituitary involvement. In the first place, the neighborhood 
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symptoms (a slightly enlarged sella; homonymous quadrantal achromatopsia; 
the gland demonstrably under tension at operation, etc.) though inconspicu- 
ous, nevertheless indicate some local disturbance, possibly an infundibular 
lesion. Further, the extraordinary carbohydrate tolerance, which could be 
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lowered by glandular feeding, and the apparent increase in tissue metabolism 
under organotherapy, are also evidences of primary hypophyseal deficiency 
— a deficiency limited to the activity of the posterior lobe, if the negative 
thermic response to anterior lobe injection can be relied upon. 
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The case was observed and the effects of glandular feeding tried before 
we had any lead as to means of estimating the dosage, and in all probability 
the patient has been taking an insufficient quantity of the gland and possibly 
requires posterior lobe extract alone. Nevertheless, her improvement even 
under the small dosage was convincing. 

It can hardly be gainsaid that a number of the individuals reported as 
instances of adiposis dolorosa are actually examples of disturbed metabolism 
secondary to disease of the ductless glands. The very fact that thyroid 
administration has served in many cases to activate metabolism is, in a 
measure, indicative of this. 

It is probable, furthermore, and indeed we have had cUnical evidence to 
support the view, that thyroid extract ig actually of benefit in cases of adiposity 
primarily hypophyseal. It is very probable, indeed, that an extract of any 
one of the ductless gland series might be of benefit under these circumstances. 
However, there can be little doubt but that the administration of the gland 
primarily at fault in the polyglandular syndrome is therapeutically indicated 
above all others. 

I judge that Dercum and his associates have begun to feel disposed 
toward accepting an hypophyseal origin for certain at least of the cases de- 
scribed as "adiposis dolorosa," a condition which must, as Lyon"^ has clearly 
shown in his admirable paper on adiposis and lipomatosis, cover a large 
niunber of conditions and which can hardly be accepted, therefore, as a so- 
called clinical entity. Indeed, in one of Lyon's patients recorded as a typical 
instance of the malady, an aneurism compressing the pituitary body has 
sinGei:btten found at autopsy (personal conmiunication). Another case with 
poalmortem examination recorded by Dercum and McCarthy'* I should 
judgp' to' have been a typical case of hypopituitarism with genital dystrophy, 
epilepsy, etc. Postmortem examination disclosed an hypophysis enveloped 
iu a subdural calcareous layer (cf. Case XXXVI) and compressed by an 
intrasellar tumor, tentatively regarded as an "adeno-carcinoma." Doubt- 
less equally careful postmortem investigations would reveal hypophyseal 
abnormalities in many other cases. In his recent thesis^*^^ Grahaud, a pupil 
of Launois, has included Dercum's malady among the adiposities of hypophy- 
seal origin. 

It will be recalled, that since Vitaut's studies of adiposis dolorosa, a cer- 
tain grade of mental change has become accepted by Dercum himself as one 
of the four cardinal symptoms of this malady. Hence it is interesting to 
observe that practically all of the cases of hypopituitarism which have been 
heretofore cited in our series have exhibited some degree of psychic disturb- 
ance, varying from nervousness to epilepsy and actual mental derangement. 

There are, of course, innumerable intracranial maladies which serve to 
secondarily inhibit the activity of. the pituitary gland through cerebrospinal 
fluid stasis or through vascular disease, as we shall indicate in the following 
section. It is probable, however, that pituitary deficiency, like thyroid 
deficiency, may actually elicit signs of mental instability irrespective of any 
gross encephalic lesion, and there can be little doubt but that many of the 
psychasthenias and neuroses of one sort or another will prove to be associ- 
ated with ductless gland disturbances, more particularly with those of hypo- 
physeal origin. 
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GROUP IV.— CASES IN WHICH REMOTE RATHER THAN NEIGHBORING 

INTRACRANIAL LESIONS HAVE LED TO SECONDARY 

DISTURBANCES OF THE GLAND. 

This proves to be a limitless group and one to which practically no atten- 
tion, so far as I am aware, has heretofore been paid. Four or five cases 
selected from a large number will suflSce as illustrations. Naturally only 
those in which a postmortem examination of the gland has been possible 
are of conclusive value. 

By a fortunate circiunstance our hypophyseal studies have been made 
in a service which is composed largely of individuals sufiFering from encephalic 
tumors of most diverse types. Through the courtesy of the pathological 
department my assistants and myself have been given the privilege of mak- 
ing our own first-hand studies of the nervous systems of patients who have 
come to autopsy in this service, and we have made it a practice to harden 
the brains in situ by carotid injections of formalin for the especial purpose 
of studying the cerebral deformations produced by tumors. 

For the past several years, since our interest has been aroused in 
hypophyseal matters, we have removed and sectioned the pituitary body 
thus hardened in all cases, and it was soon observed that even macroscopical 
changes in the gland often accompany growths which are situated at a 
distance. In nearly all subtentorial timiors, for example, some degree of 
hypophyseal deformation with flattening of the structure is an almost 
invariable finding. 

No sooner had we observed the occurrence of adiposity in some of our 
experimentally hypophysectomized animals and realized that it iwm .Mani- 
festation of glandular deficiency than it became clear that clinical A 9uiices 
of hypopituitarism in association with intracranial growths were passing 
unrecognized before our eyes. 

It has long been a subject of comment that individuals with tvmor 
cerebri often retain their weight and general nutrition to a surprising degree, 
despite the more or less pronounced headache and vomiting. This rule ap- 
plies to adults as well as to children, but is perhaps more striking in the latter. 
In a series of over twenty preadolescents with cerebellar tumors and internal 
hydrocephalus the majority have been, as the histories relate, "well nour- 
ished," and not a few of them quite adipose. The same is true for many 
infants — at least for those who have received reasonable care — who are 
afflicted with so-called essential hydrocephalus. Furthermore, there are 
symptoms other than mere adiposity to which attention has been called 
in adult cases — among them amenorrhoea^®* and anaphrodisia; and the sub- 
normal temperature and slow pulse of these individuals may properly be 
merged in this same sjoidrome. 

In a number of these patients we have made tests of the carbohydrate 
tolerance and have found it to be modified, just as in cases of hypopituitarism 
when the gland is subjected to the direct compression of a tumor. One or 
two patients have shown an assimilation limit of over 400 grams of Isevulose. 
For obvious reasons, therefore, it has become a routine of our neurological 
examinations to analyze the possible hjrpophyseal manifestations under an 
especial heading. 
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We at first supposed that the mere distention of the third ventricle, with 
the consequent flattening of the gland, was a sufficient explanation of these 
symptoms of glandular deficiency, and it was not until the apparent demon- 
stration, with Emil Goetsch,'* that the posterior lobe secretion possibly dis- 
chai^ed into the cerebrospinal fluid, that we had a full realization of the 
mechanism by which an internal hydrocephalus can obstruct the secretory 
activity of this part of the gland. For cerebrospinal fluid stasis becomes 
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equivalent in its effects to an experimental obstruction of the stalk or to the 
compression of an immediately superimposed infundibular tumor. 

It was in the fluid from the case of hydrocephalus which will be reported 
that we first demonstrated the presence of a substance which gives the reac- 
tion characteristic of posterior lobe extracts themselves. All of the cerebro- 
spinal fluids — some 40 or 50 specimens from man as well as the normal 
bovine fluid — which we have subsequently examined have, as a matter ot fact, 
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been shown to possess similar properties. One naturally clings, however, to 
the belief that in the retained fluid of obstructive hydrocephalus the secretory 
products will be found in excess of the amount contained in normal fluids. 

This, confessedly, we have not demonstrated one way or the other to 
our entire satisfaction, for there is such variability in reaction to posterior 
lobe extracts shown by individual animals that it is not only difficult to 
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establish a standard physiological response for a given dosage — we have 
used for the most part rabbits — but it is also diflScult to compare the cerebro- 
spinal fluid reactions with those of a known dosage of posterior lobe extract 
in a single individual, for the reason that second injections, as Howell first 
pointed out, are less effective than primary ones. 

However, as will have been apparent from the case reports already 
given, we are working in the direction of attempting to use the reactions 
obtained from the lumbar cerebrospinal fluid of individuals suffering from 
dyspituitarism as a measure of their hypophyseal (posterior lobe) activity. If, 
by dependable physiological tests, a deficiency of the secretory products of the 
posterior lobe can be demonstrated in the circulating cerebrospinal fluid, it will 
prove of inestimable value in the diagnosis of such cases of hypophyseal adi- 
posity as show no telltale neighborhood symptoms to aid in their recognition. 

This seeming digression relates only to the posterior lobe and its method 
of discharge, for this portion of the gland must obviously feel the effects of a 
cerebrospinal obstruction more than the pars anterior. 

The infundibular stalk in these cases of hypopituitarism due to ventricu- 
lar hydrops is apt to appear succulent and thick to the unaided eye, and the 
microscope will usually disclose a widely separated neurogliar meshwork 
(Fig. 255) which betrays a stasis of hyaline secretion, even though few of the 
soluble globules remain in the tissues undissolved by the processes of fixation 
and staining. Furthermore, under these circumstances one is apt to see not 
only an active invasion of pars nervosa by pars intermedia cells (cf. Fig. 
265), but also an excess of colloid in the pars intermedia, often collected into 
large cysts visible to the naked eye. 

As the anterior lobe doubtless discharges its secretory products directly 
into the blood stream of its large sinusoidal spaces, it is consequently less 
affected by cerebrospinal fluid disturbances than it is by vascular or possibly 
by nervous influences. Still, however slight may be the alterations of its 
physiological activity under the influence of ventricular hydrops, its anatomi- 
cal deviations from the normal are apt to be considerable. When they have 
been hardened in situ before removal the scaphoid-shaped glands retain 
their deformed configuration (Fig. 256); and the histological picture proves 
equally characteristic of the process. The cell clusters instead of being round- 
ish on section appear flattened and lie in concentric layers (cf . Figs. 272 and 
315), separated by distended sinusoidal spaces, for a more or less marked 
venous stasis is an early feature of the general increase of intracranial tension. 

A. Distant Lesions witli Hydroceplialus and Hyperpituitarism. — From 
this preamble it will be surmised that grades of functional hypopituitarism, 
affecting chiefly the posterior lobe, are the usual consequence of obstructive 
hydrocephalus. For a time we were under the impression that this was the 
only type of functional disturbance that could be thus produced, though 
such cases as our XXXIV and those recorded by Neurath^'* suggest the 
possibility that dyspituitarism with overgrowth from anterior lobe hyper- 
plasia may occur in young individuals with moderate grades of hydrocephalus 
(cf. p. 177). 

We have had, however, one example of outspoken hyperpituitarism in an 
adult (acromegaly) which occurred in association with an unsuspected cere- 
13 
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bellar cyst. Whether the hypophyseal hyperplasia was merely a concomitant 
process which bore no relation to the obstructive hydrocephalus, or whether 
the gland had been aroused into its state of pathological overactivity as a 
secondary result of the cerebellar lesion, cannot be positively certified. I 
incline toward the latter view. 

Cabe XXXVIII. (Surgical No. 2M27.) Typical recent hyperpituiOtrism of aduM rife 
(acromegaly], of a year's duration, with some nelghborliood symplomi and associated with an 
unsuspected large cerebellar cyst, confusing Ihe clinical picture. Operation. Death. Autopsy, 

April 35, 1910. H. M, B., a chemist, 33 years of age, referred by Dr. A. C. Fonnan 
of Bayonne, N. J., was admitted with the «)mplaint of frontal headaches, increase in the 
BiiQ of tlie features and extremities, vertigo and a 
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He has always been notably healthy and vigorous. He has been married seven years 
and has one child 3 yean of age. 

Present Malady. Two years ago be began to have shooting ptuns in Iub head (ver- 
tex), brought on by coughing, lifting or straining at stool. For a year he has been v^y 
constipated and has suffered from indigestion. There has been some polydipsia and poly- 
uria: no glycosuria has been observed. 

Three months ago an attack of "grippe" confined him to bed for a month and during 
this illness he suffered much with suboccipital headaches and stiffness of the neck. These 
discomforts have largely disappeared, though he has remained very "nervous." There 
have MDce been three peculiar upieis (February 6, March 5 and March 10) with nausea, 
vomiting (cpistaxis or hsmateraesis?), retching, hiccougliing and subconsciousness. On 
each occasion his life was despaired of owing to the consequent exhaustion. Since April 1 
he has been fairly well and has been at work, in spite of a constant bitemporal headache. 

For a year his relatives iiave observed anenlargemenlo/lhefealurei. Though aware 
that he ha^ had to wear a larger hat and glove, that his tongue feels large and thick, and 
though his dentist says his teeth have separated, the patient himself has not been c( 
of any marked alteration in his appearance. 
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He has been noticeably unsteady on hie feet Tor a year and has had considerable ver- 
tigo. There has been no anaphrodisia or impotence. In January, 1010, he weighed 183 
pounds; lie has lost 26 pounds. He perspires over-freely. 

Physical Examination. A tall, rather undernourished but healthy appearing man, 
weighing 157 pounds and standing over 6 leet. There are out8|>oken evidences of acro- 
megaly. The temperature and pulse are normal. There are no rardio vascular changes. 
The abdominal and thoracic viscera appear normal. 
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Neurological examination shows nothing abnormal aside from his unsteadiness, which 
is said to be much less marked than formerly. There is a positive Romberg: no ataxia of 
the arms. 

The thyroid is palpable and seems enlarged, necessitating a larger collar for the past year. 

Analysis of Hypophyseal Symptoms, (a) NeigfAorhood Manifestaiumt. The X-ray 
abowB a considerable enlargement of the sella, which meanures 2 cm. by 1.5 cm. in depth 
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(F^g, 357). Eyes: The visual fielda are Bomewhat contriLcted and show a suggestive color 
defect ID the left temporal field (Fig. 258). (By an unnc count able oversight the eye-grounds 
were not examined.) The right pupil is slinhtly latter than the left. There are no oculo- 
motor disturbances: no history of diplopia. There is slighl bilateral nystagmus. 
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(b) Glandular Manifeslatione. The typical changes of an early acromfgaly are shown 
chiefly by an enlargement of the tongue, of the nose (breadths cm.), the ears, lips and bonds 
(glove measurement 23.7 cm.), and by the clubbed toes. 
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The supra-orbital, occipital and mastoid regions are prominent and the lower jaw is 
enlarged, with marked separation of the teeth and slight mandibular prognathism (Figs. 
259, 260). There \s considerable forward bowing of the shoulders. An X-ray of the bands 

shows that the changes arc chiefly confined to the suft parts (Fig. 261). 
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The akin is moist, with free perspiration: there ia a tendency to hypertrkhoaU wirh 
abundant sacral hireutiea. There is polydipsia and polj/uria, the urioe varying from 1S80 
to 2260 cc. 

TesU of Thermic Reaction. On April S7 the usual 2 cc. of 5 per cent, anterior lobe (ox) 
solution was given hypodermically. This precipitated one of the patient'^ peculiar attacks 
with intense headache and stupor, nausea, dizzines?, sweating, vomiting with htemalamcsis, 
hiccoughing and a Blowing of the pulse from S4 to 60, There wa-t no elevation of tem- 
perature. 

This distressing upset would have given us great apprehension had it not so exactly 
simulated bis three earlier attacks. The hiccough persisted for forty-eight hours, but the 
faeadachee shortly disappeared and he was unusually bright and comfortable. 

CaThokydrate tolerance between 100 and 75 grams of glucose. Thus, on May 1, after 
100 grams of glucose at midnight, sugar in considerable amount was present in all speci- 
mens passed the following day. On May 6, 
6 and 7, glucose in 25, 50 and 75 cc. doses 
respectively caused no glycosuria. On May 
8, 100 grams again produced glycosuria. 

An operation was decided upon, the 
intention being U> excise a portion of the 
presumably overactive anterior lobe. On 
the morning set for the operation the 
patient complained of an oncoming severe 
headache, and his wife said that she would 
have anticipated one of his familiar acute 
attacks. It is quite possible, therefore, that 
the operation was badly timed, though 
there seemed no particular reason for post- 
ponement, and it was hoped that it might 
serve to ward off the attack, it one were 
actually about to occur. 

May 10, 1910. Operation. Subtabial 
approach with removal of the sellar base. 
Opening of dilated third ventricle mis- 
taken for a cyst, and accidental severance 

of hypophyseal stalk. Death with symp- brsin''i!?mo?*dl^trenyd9Pc»"it«fr«t1°o,''''Nota 
toms of acute cachexia hypophyseopriva eitreme (oraminal bermstion of cortbtUum. 

combined with medullary failure. 

Under scopolamine-morphia-ether anssthesia an attempt was made to conduct the 
operation without a preliminary tracheotomy. The anaathetist experienced great difficulty, 
owing to the large tongue, and finally there was a complete closure of the glottis, resulting 
in extreme cyanosis and cessation of breathing (doubtless due to medullary pressure by the 
then unsuspected cerebellar cyst). An emergency tracheotomy, with transverse tracheal 
incision, was performed and, after a few moments of artificial respiration, spontaneous 
breathing was resumed. 

There was naturally some question as to the advisability of proceeding, but the 
patient's condition after a short interval seemed unaffected by the upset and there appeared 
to be no essential reason for postponement. 

The approach to the sella proved unusually simple, ea^sy and bloodless. The sphe- 
noidal cells were opened, disclosing a large sellar protrusion, covered by a thin scale of atro- 
phied bone. This was carefully picked away with nasal rongeurs, thoroughly exposing the 
large dural capsule. 

With a knife-hook the capsule was incised and the gland bulged through the opening. 
In order to obtain a better exposure of the pars anterior the incision was carried upward 
to the very edge of the bone detect, when there occurred a sudden gush ot fluid. 



198 PITUITARY BODY DISORDERS 

For a moment it was thought that a pituitary cyst had been opened, but the collected 
fluid proved to be clear and the cavity from which it came was eo deep as to make it almost 
certain that a bulling third ventricle had been opened. It is probable that the stalk was 
broken off during the examination of this cavity. The contemplated removal of a portion 
of the presumably hyperplastic pars anterior was abandoned. 

The tracheotomy tube was removed and the sublabial and cervical wounds were 
closed without drainage. Practically no anasthetic was required subsequent to the tra- 
cheotomy, and by the end of the operation the patient was semiconscious and conversii^. 
Urotropin regime instituted. 

PostHjperalive Notes. He passed a fairly comfortable afternoon, taking sips of nour- 
iahment and assuring us that he was entirely free from his usual diacomforta. In the even- 
ing he vomited once and com- 
plained of some headache. His 
pulse was somewhat feeble and 
his blood pressure registered 
only 90. On the second day he 
was pale and drowsy but took 
nourishment well. 

For the following three 
days his condition remained 
much the same, with restless- 
ness, feeble pulse, respiratory 
rhythmic ity, hiccoughing and 
vomiting. On the morning of 
May 13, his respiration became 
feeble, shallow and sighing. An 
elevation of temperature to 
107.2° per rectum preceded 

Postmortem Examination. 
The brtun was hardened in eilu 
and removed in the intact men- 
inges, leaving adherent that 
portion of the cranial base 
which included the operative 
field. This was clean, free from 
blood-clot and without signs of 

Fio. 884.— C«« XXXVIII. Mediiio «clion (rtduwd). infpMinn 
ClBiop. pUced in tint of opetaiivc approach, ovcrtiei the necrolw imecuon. 
pan •nterior and poinwiQ the broken infundibular slatk. In On making B median section 

eanyupugg )»Bni oco ..oei ^ large unsuspected cerebellar 

cyst (Fig. 262) was disclosed. 
This had produced an internal hydrocephalus of moderate degree with the usual bulging of 
the third ventrirle, which had been momentarily mistaken for an hypophyseal cyst at the 
operation. There was the usual degree of cerebellar herniation through the foramen ovale 
(Fig. 263) accounting for the medullary symptoms. 

The Hypophysis. Tiic infundibular stalk had been broken off just above the gland 
(Fig. 264), The gland itself was considerably enlarged: the anterior lobe soft and necrotic 
in appearance. 

.Histological examination shows that the pars anterior has completely degenerated, 
there being no stainable anterior lobe cells, with the exception of a minute cluster (shown 
on aerial sections) near the upper portion of the pars intermedia. These may possibly 
represent acidophile cells, though this is uncertain. The degenerated lobe takes a heavy 
diffuse cosin stain. 
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The par* inUrmtdia shows a marked hyperplasia. Where it adjoins the degenerated 
pars anterior there are a number of cysts apparently containing thin colloid. There has 
been an extreme invasion of the posterior lobe by unaltered pars intermedia cells, bearing 
the usual resemblance of this type of investment hyperplasia to a malignant process 
(Fig. 265). 

There is a suggestion, too, of a condition of Htasia of thenars nenioia, which la unusually 
cellular, its neurogliar meshwork distended. Most of the spaces are empty but some still 
ret«n hyaline masses, a large nun^r of which are to be seen in the tissue near the 
broken stalk. 

OlhtrDaeliettQUmdt. The adrenal were Urge. They show liistol<^cally an apparent 
medullary hyperplasia, and there is a marked vacuobiation of the cells occupying the inter- 
mediate layer, only a few normal cells being visible. 

There was a large persistent thytmu which has the histological appearance of an infan- 
tile gland. It is not invaded by fat. The Hasaall corpuscles are very large and numerou) 

The panereai show an unusual 
number and considerable enlargement 
of the islets. 

The thyroid was somewhat en- 
lat^ced and shows an excess of colloid. 
The ■parathyroids are infiltrated with 
fat but the cells seem unchanged. 

The Ustes show a large increase of 
interstitial tissue; the cells of Leidig 
are unusually nun^erous and occupy 
' about ooe-fourth of the field. 

There is a tymphalic hyperplana 
of the intestines. The liver on section 
shows no marked change. 

Interpretation. — An in- 
stance of acute hyperpituitarism. 
Pointing in this direction are the 
hypophyseal enlargement, the 
acromegalic overgrowth chiefly 
of the soft parts, the moist, hairy 

skin, the low sugar tolerance and p.^. 2a5-c«e xxxviii. Mir ropboiogrsph from 

the normal, or slightly elevated, Si'p'S™!'iw?™du™?)'''^'' '''°''''* '"'''''''''' ""' 
tempHTature. Further, there was 

no thermic respoase to a pars anterior injection, which merely served to 
accentuate the symptoms, much as thyroid extract may aggravate the 
symptoms of Basedow's disease. 

The mixed symptoms of dyspituitarism, such as characterized the eleven 
other acromegalics in this series, were notably absent — dryness of the skin, 
adiposity, sexual changes, high sugar tolerance and so on. 

The condition coincided so thoroughly with our preconceived notions 
of an early stage of hypophyseal hyperplasia that the one bizarre physical 
sign — the patient's static ataxia — was not given its just dues. Unfortunately 
the eye-grounds were not examined — one of the unaccountable oversights 
which occur when attention is drawn away from the possible to the obvious 
in making a physical examination. It is probable that there was a choked 
disc, and this finding might have led us to consider more fully the likelihood 
of a concomitant cerebellar lesion. Still it is doubtful whether we should 
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have been led into a suboecipial exploration even in this event, for the temp- 
tation would have been great to attribute the attacks of headache, vertigo 
and vomiting to glandular intoxication, particularly since one of these seizures 
was brought on by administering glandular extract. 

An equally lamentable feature of this case is the technical fault com- 
mitted at the operation — an experience which more than any other factor 
has led us to desist in the larger number of our subsequent operations from 
little more than the mere removal of the sellar base, unless the X-ray has un- 
mistakably shown a large stnm[ia. For such an accident as stalk division, 
particularly with a coincident shutting off of the circulation to the gland 
from below (unavoidable in a transphenoidal sellar decompression), must 
necessarily lead to an anaemic necrosis of practically the entire anterior lobe. 

This has been our experience in the canine after the placement of clips 
on the infundibular stalk, causing complete shutting off of the arterial supply: 
for, as Goetsch and Dandy have shown, the anterior lobe has no collateral 
circulation (cf. page 7). Their studies, which were imdertaken after our 
experience with this patient, have demonstrated that the posterior lobe, 
including all of the pars intermedia, is supplied by the vessels which enter 
from behind, and this part of the gland alone, therefore, would retain its vital- 
ity under the circumstances of this operation. 

The patient's terminal symptoms, barring the high temperature, were 
very much akin to those of acute experimental cachexia hypophyseopriva, 
such as follow total anterior lobe removal in the canine. The evacuation of 
the cerebrospinal fluid should have offset rather than aggravated any symp- 
toms on the part of the cerebellar cyst, much as a ventricular pimcture would 
have done. There was no escape of fluid after the first few hours, owing, as 
shown postmortem, to a small clot which plugged the opening (Fig. 264). 

The complete degeneration of the anterior lobe cells prevented their 
histological study, and though this part of the gland was obviously enlarged, 
no conjecture can be made as to the preponderance or otherwise of acido- 
philic cells. The extraordinary feature, of course, is the extreme invasion 
of posterior lobe — ^like a malignant epithelial ingrowth — by pars intermedia 
cells which have imdergone no hyaline change, although there is an abun- 
dance of hyalin near the severed stalk. 

This pars intermedia hyperplasia resembles the alterations seen in the 
canine gland after experimental obstruction and, doubtless, was incited by 
the existent obstructive hydrocephalus; for it is hardly likely that it could 
have occurred in the last thirty-six hours of life. 

The marked foraminal herniation (Fig. 263) which the brain showed 
suflSciently accounts for all the respiratory disturbances and for many of the 
terminal phenomena. It is fortimate that we were not led to withdraw the 
lumbar fluid for purposes of study. Still this might have spared us the 
tragedies of the larger operation which was undertaken. 

Cases in which the cause of the hydrocephalus and its secondary fimc- 
tional glandular deviations are but a matter of diagnostic conjecture are, of 
course, far more numerous. But so long as the exact pathology of the con- 
dition remains uncertified, it would be unwise to surrender to them the amount 
of space in this section which their discussion would require. 



HYDROCEPHALIC HYPERPITUITARISM— CASE XXXIX 201 

As a rule the evidences of glandular derangement point merely toward 
insufficiency of posterior lobe secretion, aa will be seen. However, in a few 
instances there have been constitutional manifestations which appeared to 
indicate some measure of a coincident anterior lobe hypoplasia. 

An illustrative case of this type of dyspituitarism with hydrocephalus of 
uncertified origin may be briefiy given. 

CaseXXXIX. (SurgicBl No. 21840.) DyspltulUrism with enlarged selU accompanyioE 
marked hydrocephalus aad pronounced cerebellar lympComs. Decompreision operations. 

January 20, 190S. S. G., aged 20, entered Dr. Barker's service complaining of spas- 
ticity and weakness of the legs. 

He is of a "high-strung and nervous" parentage. Many of his relatives are excep- 
tionally tall: grandfather and two uncles over six feet; father 6 feet 2}i inches: brother 
6 feet 4 inches. 

He weighed 12 pounds at birth. Aside from the usual infections of childhood, he wa« 
fairly well as a boy, though noticeably "clumsy," fat and "chubby." He entered college 



Fios. 206, 207.— Cbk XXXIX. ShoHing hydrocephalic cod figun lion of head vith projecting rroDtsI sidub. 

three years ^o (aet. 17), but withdrew after a year, owing to "forgetfulness and inability 
to concentrate his mind." 

Present Malady. For live years there has been a progressive weakness and spasti- 
city of the legs, so that he stumbles in walking. He has been having frequent "bursting 
headaches," occasionally with nausea and vomiting. His head has been cnlar^ng. He is 
very droway and has an enoTmowt appetiU. Polyuria has been observed. Diplopia has been 
present for some time. 

Physical Examination. A healthy-appearing, tall, somewhat adipose j^ung man, 
with a leonine and evidently hydrocephalic head (Figs. 266, 267). Weight 168 pounds. 
Visceral examination (abdominal, thoracic, cardiovascular) negative. Btood and urine 
negative. 

The neuTotogicat examination shows a divergent squint of the right eye with subjec- 
tive diplopia: right pupil larger than left: bilateral choked disc with new-tissue formation 
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and secondary atrophy. The fields show color inversion. Acuity^ right 6/60; left 32/60. 
Slight nystagmus: marked static ataxia: gait very unsteady: Romberg positive: some inco- 
ordination of arms: deep reflexes exaggerated throughout, with ankle and knee clonus: no 
sensory disturbances. 

He has had a number of epUeptiform convidsums with unconsciousness. 

Hypophyseal Manifestations. Skeletal, Height 179 cm. (5 feet 9 inches). The 
head measures 66 cm. in circumference and is somewhat asymmetricali the cranium appear- 
ing fuller on the right: no exostoses. The supra-orbital arches are very prominent and the 
sinuses enlarged, as in acromegaly. There is no prognathism : no spacing of the teeth. The 
skull gives a hollow note on percussion. 

The X-ray shows the wavelike appearance from atrophy through convolutional pres- 
sure which characterizes the calvarium of cases of long-standing hydrocephalus. The 
sella is enlarged. The radial epiphyses are incompletely ossified. The hands are of the 
"type en long" of Marie. The extremities are cold, clammy, cyanotic — they often feel 
"numb and painful." 

Cutaneous. The skin is moist: without abnormal pigmentation. There is a tendency 
to hypertrichosis. Panniculus is overabundant. 

Carbohydrate tolerance high: assimilation limit for Isevulose (1910) not reached owing 
to regurgitation of the sugar. Temperature ranges between 96.5® and 98**. Pulse \s some- 
what slowed. 

Numerous operative measures were resorted to before relief from the obstructive 
hydrops was afiforded. Thus, on Jan* 21, 1908 y a right subtemporal decompression was 
performed; on March IS, 1908, a left decompression and exploration of the interpeduncular 
space, disclosing merely a bulging third ventricle; on Jan. 18, 1909, lateral ventricular 
drainage to the scalp; on Feb. 23, 1910, a suboccipital exploration, in view of the apparent 
increase in cerebellar symptoms. 

During this interval he has become very stout, his weight exceeding 200 pounds. 

The last operation has apparently served to overcome all the pressure manifestations, 
which have now (Sept., 1911) been in abeyance for a year, with the decompressive areas 
collapsed. 

Interpretation. — An internal hydrocephalus of some years' duration 
and of slow progress, occurring in a young man whose family shows a strain 
in which skeletal overgrowth is dominant. 

The hydrocephalus was presumably due to a posterior lesion (of corpora 
quadrigemina or pineal body?), implicating the pyramidal tracts and possibly 
the superior cerebellar peduncles. It led to a marked thinning of the skull 
and enlargement of the head, but at the same time there occurred a definite 
increase in statm-e. 

The X-ray shows an enlarged sella and ununited epiphyses. The ex- 
ternal cutaneous manifestations are also suggestive of pars anterior hyper- 
plasia, but coincident evidences of dyspituitarism, naturally attributable to 
posterior lobe obstruction, are shown by the adiposity, the subnormal tem- 
perature and pulse, the high carbohydrate tolerance and enormous appetite. 

Though it is conceivable that the pineal body may be implicated, either 
by a tumor of the gland itself or by a secondary compression from an adjoin- 
ing lesion, it is idle to speculate upon this (cf. Cases XIII and XLVII). 

B. Distant Lesions with Hydroceplialus and Hypopituitarism. — Despite 
the frequency of outspoken manifestations of hypophyseal deficiency in 
association with hydrocephalus, whether secondary to tumor, to inflammatory 
disease, or of the ^'idiopathic*' variety, I have found only three articles on 
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the subject in the literature, one of them having been published, I find, prior 
to my first commeat upon the subject. 

In 1909 Marieaesco and Goldstein'" made a report upon two cases of 
hydrocephalus with adiposity of the typus femininus and genital hypoplasia, 
one in- association with a cerebellar cyst and the other accompanying an 
hydrocephalus of uncertain tetiology. Subsequently Goldstein"" made a 
further note upon three patients with presumed meningitis serosa who ex- 
hibited BU^estive manifestations of hypophyseal disease. He appears, how- 
ever, to regard the evidences of glandular involvement as a possible means 
of differentiation between meningitis serosa and brain tumor and does not 
suggest that the same symptoms may occur in both conditions. His three 
patients were all young hydrocephalics with typical constitutional features 
of dystrophia adiposo-genitalis ; but it is obviously impossible to exclude 
tumor, particularly of the infundibular variety, without a postmortem ex- 
amination. Six illustrations of the syndrome in slightly hydrocephalic 
children have also been given by Babonneix and Poisseau.' 



Fia. 263.— Case XL. Characteristif over-«elL-Douriahed. hydrocephalic child. 

Of interest in this connection, also, is Marburg's report'" ofi a patient 
with tumor of the pineal body who exhibited adiposity and sexual infantil- 
ism — a syndrome similar, in other words, to that supposed to typify certain 
hypophyseal tumors and which we have come to ascribe to glandular defi- 
ciency, or hypopituitarism. In consequence of this finding, Marburg ascribes 
to the pineal gland a functional activity similar to that which our studies 
have led us to associate with the pituitary body. 

Needless to say, a pineal neoplasm of any considerable size must lead 
to a secondary hydrops ventriculorum and to stasis of posterior lobe secre- 
tion. Hence it may be expected ultimately to give symptoms of pituitary 
deficiency which will unquestionably be similar to those which occurred in 
Marburg's case. With due appreciation, therefore, that the pineal gland 
may possess functions with which we are unfamiliar and that 'n conditions of 
disease it may give clinical pictures which may some day be capable of recog- 
nition (cf. Case XLVII of Group V), Marburg's conclusions, based on a 
single case, must be accepted with certain reservations, for some at least of 
the symptoms are so easily explained on another and simpler basis. 

From the discussions of certain of the preceding cases {e.g. XXXIV. 
XXXVIII and XXXIX) it will have been apparent that we are approaching 
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a possible clinical differentiation of the functional derangements of the 
separate lobes of the hypophysis. Thus a posterior lobe insufficiency from 
hydrocephalus may cause the usual disturbances of metabolism with adi- 
posity, and yet the anterior lobe may, at the same time, be overactive and 
excite overgrowth and stimulate sexual activity. The clinical combination of 
adiposity with genital hyperplasia rather than with genital hypoplasia is, 
therefore, possible. The latter, however, is far more common. 

From a large number of cases which have manifested symptoms of 
hypopituitarism three have been selected, as they illustrate the condition in 
infancy, in adolescence and in adult life. In the first, the hydrocephalus was of 

the "essential" or unex- 
plained variety; in the 
second and third, it was 
produced by the ob- 
struction of a tumor. 

Case XL, {Surpcai No, 
25849.) Pilultary deforma- 
tion in a case of congenital 
hydrocqihalus associated with 
adiposity. 

ApriU7,19IO. Lloyd H., 
10 montha of age, naa re- 
ferred by Dr. McPheraon of 
Tonawanda, N. Y., with the 
complaint of hydrocephalus. 

A full-t«rm, supposedly 
normal, breast-fed b^y of 
healthy parents. 

After an illness with con- 
vulsions at five weelis of 
age, there occurred a rapid 
F,., 2C»,-C„ XL. SI,..™ ,.il.p»d .„,™i,. ..piw b, «"!>'»"»<■»« "I "■« be«l, 

lumbar puncluri;. almost tO its present BIZe. 

Physical Examination. An 
over-well-nourisheJ, hydrocephalic child {Fig. 268), weighing 23 .pounds and with the 
characteristic facies of the malady. Circumference of head 66.5 cm. 

The skin was dry and shiny; the hair very thin aad sparse. Only the two lower incis- 
ors had erupted. The fingers were especially delicate, tapering and transparent. TVni- 
peralure (rectal) was irregular, often subnormal (97°-100°F.). 

The usual preliminary sl«ps were talien to determine the situation of the obstruction. 
By various single and combined (lumbar and ventricular) punctures it was shown that (Ac 
verUrieU could be emplied by a lumbar punclure and hence that a free communication already 
existed between the ventricular cavities and the subarachnoid spaces, indicating the futility 
of the usual methods prescribed for ventricular drainage. 

It was also shown that large amounUi of the fluid could be withdrawn (GOO cc. or more at 
a time) by either route without upsetting the child. 

All the specimens of fluid were found to show the reactions characteriiing posterior 
lobe extracts. The specimen first removed from the ventricle, however, gave more active 
reactions than any subsequent ones. The fluid would reaccumulate in from six to eight 

It was shown, furthermore, that urotropin injected into the ventricle did not subse- 
quently appear in tlie urine, whereas, when taken by mouth it promptly appeared in cere- 
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broepinal fluid and urine. Obviously the cerebrospinal fluid "block" lay between the 
subarachnoid spaces and the intracranial sinuses — circumstaacea under which some fonn of 
drainage such as that advocated by Payr, or the retroperitoneal method which I have sug- 
gested, is indicated. 

Jviy S. Operation. Laparotomy: establishment of communication between arach- 
noid and TelToperitoneal gpdceH by small trephiue opening in fifth lumbar vertebra. The 



! Fio. 270,— CsBe XL. Showing dislorMd hypophysii {n»t. »»). (II Tpiwr view; (II) poaUrioi 
view with cDlloidifilLrd cleft ahottinit: (III) Lower view, a aquore o! Bdherent dum icilh ecmnl [wint ol 
Tucular atlaehnienl left Btlsched lo ■nterior lobe. 

head remained collapsed (Fig. 369) for eight days and the condition seemed favorable, as 
there were no abdominal symptoms.* 

Unhappily, at the end of this period the drain became occluded. A second operation 
as undertaken and led to a fatality on the foUoning day. 

July SO. Postmortem Gxamlnallon. The br^n, hardened in n(u and removed 
within the meninges, showed an extreme grade of dilatation of all ventricles, the aqueduct 
b^g 4 mm. in diameter and the foramen of Mogendie large and patent. 



Fio. 271.— Cms XL. Antcro-poalerior section of hjpopbyaia. showing colloid rysl in .left. 

The third ventricle was much distended and the hypophysis greatly flattened (Fig. 
270), a lai^e colloid cyst occupying the cleft (Fig. 271). The cellular columns of the paf« 
anterior gave the usual appearance of these flattened glands (Fig. 272). 

The bodi/ showed an excess of panniculus and much fat about the abdominal organs. 
The larger viscera were negative. The d-udleis glands showed no obvious deviation from 

*It is interesting, in view of the known action of posterior lobe extracts (and there- 
fore of cerebrospinal fluid, as we believe) on smooth muscle, that three of our earlier cases 
<rf retroperitoneal drainage for hydrocephalus died from intussusception. 
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the normal for a child. The adrenals and parathyroids were, perhaps, larger than usual. 
The thymus aleo nas large and there was an abundance of lymph adenoid tissue elsewhere. 
Hislohffically the glands, with the exception of the hypophysis, showed no especial change. 
The Iwcr was exceedingly fatty. 

Interpretation.^ — An extreme grade of hydrocephalus, presumably due 
to an obstruction of the pachymeningeal outlets of the fluid from the sub- 
arachnoid spaces. A flattened and congested, though physiologically active 
gland, with obstructive insufficiency of the posterior lobe leading to a low- 
ered metabolism with adiposity. 

It is possible that the sparse hair and delayed dentition of these hydro- 
cephalic children may likewise be an expression of deficient posterior lobe 



Fid. Z7Z.— <;sH XL. To show fluieoiai of pan uiUriar cell columnsla hydcocepharua (msg. 7S diams.). 

secretion, for in two or three of them a rapid growth of hair and early erup- 
tion of teeth has occurred soon after a successful drainage. 

Case XLI. (Surgical No. 22013.) Obstructive hydrops ventrlculoruni due to a gllo 
matous c^rebdlar cyst. Deformation (rf pitullary body with colloid cyst. Hypopitialtarlsm 
Opcratloa. Autopsy. Status thymo-lymphaticua. 

February 24, 1908. Francis S., 2 years of age, was referred by Dr. Charles G. Jen- 
ninga, of Detroit, with the complaint of hydrocephalus. 

The child, apparently healthy, had been weaned at 6 months and artificial feeding 
begun. Several gastro-intestinal upsets occurred and there was thought to be some indica- 
tions of rachUU — epiphyseal enlargementA, head sweating, delayed dentition and failure 
of closure of fontanellea.. 

Three months before admissior, following a severe cranial trauma, the head began to 
enlarge, with bulging of the unclosed fontanelles. The musculature of the body became 
weak, the pupUs dilated, and there was a convergent squint. Nausea and vomiting occur- 
red, and was attributed to gastro-intestinal derangement. 

Physical Examination. A well-nourished child, weighing 25 pounds, with a hydro- 
cephalic eniarffemetUo/iAeAead (53.5 cm. in circumference). There was considerable rtjidtiy 
of the extremities, with exaggerated deep reflexes; a bilateral abducena weakness; an atro- 
phic pallor of the discs, and a declining papilkedema without measurable swelling. The 
hands were used awkwardly and with considerable ineoorditialioH and tremor. 
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A series of double venlricidar and 
lumbar punctures were perfonned to de- 
terinme if possible the situation of the 
obatruction. The teosion of the fluids 
was equal, but it was not possible at 
first to empty the ventricles from below. 
This subsequently became possible, and 
it was thought that a communication 
had been established between ventricle 
and subarachnoid space, the view being 
that as a result of the trauma some ad- 
hesions, from a mild inflammation, ex- 
tra vacated hlood or a serous meningitis, 
had partially occluded the iter or fora- 
men of Magendie. The presence of a 
lumor tpos not auapected. 

The child improved markedly and 
on Aprii 18 was discharged. The better- 
ment continued and the condition seem- 
ed to be at a standstill until September, 
when the earlier sj'mpt'ims returned, 

with nausea and vomiting. There waa Fiq. Z73.— Csne XLI Shmioa eerebeiliir cyst irith 

some further enlargement of the head. " "•''*'' * ■ *' ""* * "■" "" "*" onim. 

April 19, 1909. Readmlulon. There had been an evident advance in the process, 
with an enlargement of the head to 63 cm. and typical hydrocephalic fades. 

TJie other symptoms were as be- 
fore — spasticity with exaggerated re- 
flexes, a positive Babioski, strabismus 
and muscular weakness, the child be- 
ing unable to sit up or to hold up its 
heavy head. 

tn addition, there was a positive 
though slight nj/atagmug, and the move- 
ments of the arms had become definitely 
alaxic. Despit« the supposed gaatto- 
intestinal disturbances the nutritional 
condition was excellent with a tendency 
to obesity . 

April29. Operation. A suboccip- 
ital exploration disclosed a large central 
cyst, in the wall of which a shell of 
tumor was apparent. A portion of this 
wall was shelled away and the wound 
closed. The excellent recovery from 
the amestJietic was foUowed three hours 
later by a sudden collapse aasociated 
with hyperpyrexia. 

Autopsy. Body of a child showing 
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n overabundant panniculus 



menc or hlimph^i^'i * u°k, ' " * '""' " ' The brain was hardened in «hi 

and on section {Fig. 273) showed the 
cyst with its mural shell of gliomatous tumor, and the ventricular hydrops. The third 
ventricle and infundibulum were widely dilated (Fig. 274). 

The kypophytU was flattened, ita stalk elongated, and a large colloid cyst occupied 
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the cleft (Fig. 275). Histological studies showed the usual cellular condition of the 
para nervosa with hyperplasia of pars intermedia commonly seen in obstructive cases. 
The pars anterior was flattened, with the cell columns compressed and lying in con- 

IhKlless Glands. The thymus was much enlarged, the two lobes extending out over 
the perica/dium : it was pale on section uid there were a number of small opaque areas. 
The gland showed histologicallypractically no retrogressive changes; the Hassall's corpuscles 
were very large and numerous. The pancreas appeared normal. On section the islets were 
large and very numerous. The adreriats appeared normal. The Ihyi-oid was small and pale. 
The acini contained an excess of colloid for the gland of an infant. 

The spleen measured 7 by 4 by 2 cm. and showed a great enlargement of Malpighian 
corpuscles. The lymphatic tissue of the intestine was in excess and the mesenteric glands 
were enlarged. The aorta appeared exceptionally small and delicate. 

Anatomical Diagnosis. Slalus lymphaticas: cbstructiiie kydrocephalua: gliomaioua cyst 
of cerebellum. 

Interpretation. — Hydrocephalus was the dominant clinical symptom, 

though the causal agency by which it was produced — a cerebellar tumor — 

was not suspected until a year after the child first came under observation. 

.. Were the postmortem examination in a case of 

this kind limited to the examination of the abdominal 

and thoracic organs, the sudden death after aniesthesia 

I with hyperpyrexia would naturally be attributed to 

the obvious status thymo-lymphaticuH. 

This has been commented upon in the discussion of 

Case V — an adult in whom the condition was still more 

striking. 

In all probability the thymic state was not merely 

coincidental. It is more likely that it represented a poly- 

sb^'w^^^h^'^h h'; glandular manifestation of ductless gland involvement, 

like an inverted mush- the hypophysjs, in all Hlteiihood, being the member of the 

R™Si'i"emmd'ed™roin scrics primarily implicated. 

The pituitary derangement was in the nature of an 
obstructive posterior lobe insufBciency causing a moderate grade of hjpo- 
pituitarism, and, as has been seen, this condition of the gland represents 
the form of functional disorder which is most commonly associated with a 
persistent thymus even in adult life. 

Case XLIl. (Surgical No. 26128.) A lar^ endothelionia of the right hemisphere 
causing hydrops of the third ventricle and hypopituitarism. Operation. Death. Character- 
istic potyglandular lesions. 

Junt 20, 19tO. Ida J., colored, aged 23, married, was referred to us by Dr. Campbell, 
of the Manhattan State Hospital, with the complaint of "brtun tumor" — a diagnosis cer- 
tified by an exploratory operation. 

Tumor History. The intracranial symptoms began with headaches in 190], at the 
age of seventeen. She was married in 1906, and has never been pregnant, though she was 
supposed to be so from the onsSt of amenmrhaa, which occurred soon after her marriage 
and which has persisted. 

In 1907 there were headaches, vomiting and impairment of \-ision. In 1909 weakness 
of the left arm and stiffness of the leg occurred, and a tender, pulsating swelling appeared 
over the right parietal region. There were also focal irritative movements of the left face. 
Later left hemi-hypxsthesia was observed. 
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In December, lillO, a local eiploratwn 
of the parietal swelling showed an area of 
pressure atrophy of the akull overlying ft 
vascular dural endothelioma, a fragment 
from the surface of which was removed. 
The symptoms progressed unabated. 

Physical Exami nation. An exceed- 
ingly stout young colored woman (Fig. 
■276), 5 feet 3 inches toU and weighing 160 
pounds, presenting the full-blown symp- 
tomatology of a loeaLiable cerebral tumor. 
General pressure symptoms were extreme 
— severe headache, vomiting, practical blind' 
ness from secondary atrophy, etc. The 
localizing symptoms, which need not here 
be gone into, were definite for a targe cen- 
trally placed cortical growth in the right 
hemisphere. 

Hypophyseal manifestalloiu were 
shown by the extreme adiposity, dry skin, 
subnormal temperature, slowed pulse, low 
blood pressure and amenorrhtea. 

June 25th. Opsfallon. Primary stage 
' with exposure of growth; excessive bleed- 
ing and many periods of respu'atcry cessa- 
tion, requiring artificial respiration. June *'"' "''~'^;™^hyJn,"brS'n'*VZ''r, '''''"''"' *'" 
30, attempted second stage, which was 

^andoned after excessive bleeding duriug the early efTorta [a begin the enucleation. 
Death from respiratory fwlure some hours later. 

Jtdy I. Autopsy. The body showed a superabundance of panniculus and fatty 



Fjob. 277. 278.— Csse XLII. 
and hydrops iHrgely confined lo the ti 
miDiil herniation of renbellum. 
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changes in moet of the organa. Lctrger viacera pncticaUy negative, except for the adiposis. 
The liver in particular showed marked fatty degeneration. 

The brain aboved (Fig. 277) a large vascular dural endothelioma of the right hemis- 
phere, which had led to a marked cerebral distortion with a wide hom'-glass dilatation 

(Rg. 279) of the third ventricle. 

Dudiets Glanda. The pUuUary body was much flattened and the posterior lobe and 
cleft were largely replaced by a large retention cyst of colloid (Rg. 280). The thyroid was 
enlarged and colloidal. The adrenaU showed little miscroscopio-l alteration, except for the 
lipoid change of the zona faaciculata. The 
ovaries were large, 5 by 2K cm., and 
cystic. Only one fully formed Graafian 
follicle was apparent; the reat were 
minute and undeveloped. There was a 
"perwatent" Ihymus measuring 9 by 7 



Fio. 270.— Cue X 



by 2.5 cm. It conttuned an unusually 
large number of Hasaall's eorpuacles of 
varioua stsea and shapes. 

Interpretation,— The patient 
■•t Hit ■leoiioD o I ir pr^ggnted symptoms of hypophy- 
seal deficiency comparable in their 
clinical aspects to those produced by experimental ("abnost total") hypo- 
physectomy or to clinical instances of infundibular tumor directly compressing 
the gland. 

Needless to say, the pressure here was due to the intermediation of the 
cerebrospinal fluid, which caused a dilatation of the third ventricle, obstructed 
posterior lobe secretion and flattened the anterior lobe. 

In a case of this kind there are, of course, no neighborhood hypophyseal 
symptoms, and the X-ray does not show an enlargement of the glandular 
pocket; hence the blindness, for example, is due to an atrophy secondary to 
the high grade of choked disc, not to a primary atrophy from direct pressure 
on the nerves.* 

The hypophyseal manifestations must be clearly distinguished from the 

• Oppenheim ( Charity Annalen, 1890— Lehrbuch IV Aufl. S, 946) first called _. 
to the bladder-like distention of the third ventricle, which he preamned might be 
of pressure atrophy and bitemporal hemianopsia — a doubtful explanation. 
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tumor symptoms on which they are superimposed. They are in all likeli- 
hood attributable to the hydrops of the third ventricle which from the out- 
set would naturally inhibit the secretory function of the gland. I say 'nat- 
urally' rather than 'necessarily/ for in Case XXXVIII of this Group the 
pars anterior at least seemed to have been stirred into activity by the 
obstruction, with resultant signs of acute acromegaly. 

GROUP v.— CASES EXHIBITING A POLYGLANDULAR SYNDROME. 

With some hesitation a separate group has been made under this head- 
ing, for the purpose of including a number of patients exhibiting unmistak- 
able evidences of ductless gland disorder, in whom, however, the hypophy- 
seal manifestations did not so far predominate as to justify the assumption 
that the extensive general glandular derangement had its origin in this par- 
ticular gland. 

Although in some of the patients the intracranial symptoms were suflS- 
ciently -marked to bring the pituitary or pineal gland under strong suspicion, 
and though some showed marked improvement under hypophyseal therapy, 
nevertheless the clinical syndrome of each shows peculiarities which conform 
with none of the standard types heretofore given. 

It is, of course, fully appreciated that in almost all of the cases which 
have been included in the four preceding groups there have been evidences of 
the participation of more than one of the ductless glands. This has been 
emphasized in many of the case reports — numbers V, XXIX anJ XXXII, 
being good examples — and will be again referred to in the section on symp- 
tomatology. It does not always require a postmortem examination to make 
this clear, for gross alterations in thyroid and testis may be apparent, and 
secondary functional disturbances on the part of the more inaccessible glands 
— of interstitial cells of Leydig, pancreatic islets, thymus, ovary and- adrenal — 
are often symptomatically recognizable. 

In acromegaly, for example, the frequent coexistence of a goitre, the 
early glycosuria, amenorrhcea, pigmentation and asthenia, suggest, in one 
or another of the cases, participation of thyroid, pancreatic islets, ovary and 
adrenal; and whether these organs are all involved at the outset by the under- 
lying biochemical disturbance — ^which doubtless is the background for many 
ductless gland disorders — or, what is more probable, become secondarily 
implicated during the compensatory readjustment of metabolic processes 
consequent upon the primary derangement of the gland in question, does 
not modify the fact of the pluriglandular nature of the malady. 

The same holds true for primary states of hypopituitarism, for here again 
characteristic changes, which are presumably secondary, occur throughout 
the ductless gland series; but the facts related in connection with the cases 
comprising Group IV would tend to give additional assurance that a primary 
hypophyseal derangement is capable of bringing about a functional unsettling 
of the entire glandular series. 

The close physiological interrelation of these structures has been 
abundantly emphasized on experimental grounds, notably by Pineles^^ 
in 1899 and later by Eppinger, Falta and Rudinger."* Clinicians, however, 
with the possible exception of the French school, have been slow to 
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appreciate the symptomatic significance of the facts which their studies have 
elucidated. 

In the case of thyroid and parathyroids, of pituitary and pineal bodies, 
of adrenals, thymus, pancreatic islets, testis and ovary, any disturbances of 
function, whether in the direction of increased or of lessened activity, will 
doubtless occasion reciprocal alterations in one or another, if not in all, of 
the correlated glands. These alterations may produce changes which are 
clinically recognizable, or, on the other hand, changes which the miscroscope 
alone can detect. Nevertheless, despite the inevitable ultimate polyglandular 
nature of the picture from the pathological point of view, a primary distur- 
bance of each one of these glands, whether in the direction of overactivity 
or underactivity, doubtless will be found to possess its own characteristic 
clinical syndrome which differs from that of each of the other glands. 

The various syndromes associated with primary glandidar insufficien-' 
cieSj owing partly to the possibility of their experimental reproduction, are 
the better known. Thus, cretinism and myxoedema, Addison's disease, pan- 
creatic diabetes, parathyroid tetany, and the eunuchoid state are clinically 
recognizable states due to primary deficiency of individual glandular struc- 
tures; we may now add to this list the "dystrophia adiposo-geni talis," which 
we have laid at the door of hj^pophyseal deficiency and possibly also the 
hjrpothymism experimentally reproduced by Klose and Vogt, as well as 
the hypopinealism of Frankl-Hochwart. 

The reverse states — those due to hyperactivity of the individiuil glands — 
are as yet beyond experimental reproduction, and partly for this reason they 
are not so well understood in their clinical aspects, hyperthyroidism being 
the one notable and unquestioned example, though acromegaly and gigantism 
and the status thymicus are commonly accepted as expressions of primary 
hjTerpituitarism and hyperthymism. 

It is not to be overlooked that the etiological incident lying back of the 
primary glandular involvement, particularly in the case of the functional 
hyperplasias, is in most instances still in obscurity. We can readily explain 
a state of lessened activity when an individual gland is the seat of disease — 
such as occurs in adrenal tuberculosis — or when a gland is affected by com- 
pression, as in many cases of hypopituitarism, but the source of the stimulus, 
biochemical or otherwise, leading to states of overactivity is less apparent. 

As in the case of hyperthyroidism, bacterial toxines may play an impor- 
tant role, and a history of an antecedent infectious disease was obtained in a 
number of our cases of supposed hyperpituitarism. It is possible, too, that 
states of malnutrition, auto-intoxications, trauma, a disturbed vascular or 
nervous supply to the gland, or oft-repeated physiological hyperplasias, such 
as accompany pregnancy, may represent the etiological incident in certain 
cases. However, these things are as yet largely conjectural, and the single 
fact remains that there is probably a fairly definite clin- 
ical symptom-compl ex for a primary involvement of 
each of the ductless glands, whether the involvement 
is of such a character as to excite, on the one hand, an 
excessive secretion or, on the other, to diminish func- 
tional activity. 

In some cases, however, the symptomatology may be so confused that 
it is impossible, with our present limited knowledge, to tell which of the indi- 
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vidual glands is actually the primary seat of disease. We may in time be 
able to determine this by the slow therapeutic test of feeding the active prin- 
ciple of one gland after another; or a more expeditious method may be sup- 
plied by the immediate reactions which follow the subcutaneous or intra- 
venous injections of various extracts. 

In brief, the term "polyglandular syndrome^' indicates merely that second- 
ary functional alterations in members of the ditctless gland series occur when-- 
ever the activity of one of the glands becomes primarily deranged. Further y the 
term as here employed is restricted to those cases in which it is difficult to tell 
which of the structures is primarily at fauU. 

The following two cases will serve as illustrations. The second of them 
represents a clinical syndrome which cannot be unconunon, for we have 
seen two other examples, one, however, being sufficient for this report. 

Case XLIII. (Surgical No. 26405.) A syndrome sugsestive of pluriglandular insufficiency, 
involving hypophysis, thyroid, adrenal and ovary. Marked improvement under pituitary 
administration. 

June 8f 1910, Miss M. B., 40 years of age, entered Dr. Barker's service, complaining 
of variable symptoms. She was subsequently transferred to us for special hypophyseal 
studies. 

Her mother had a "goitre" and "rheumatism." All of the eleven children of the 
family, except one brother who died of phthisis, are living and, with the exception of the 
patient, are well. 

Personal History. She was always delicate as a child, with more than the usual share 
of maladies — ^measles, scarlet fever, whooping-<K)ugh, tetanus (?), three attacks of inflam- 
matory rheiunatism at the ages of 6, 13, and 27, pneumonia, and "of coiu'se" malaria. Her 
menses began at 13 and were regular imtii three years ago, since which time there has been 
complete amenorrfuea. 

Present Malady. This she dates from an attack of influenza nine years ago, which 
led to inappetence, indigestion, constipation and pronounced psychic disturbances — con- 
fusion, irritability, forgetfulness. She has since suffered from insonmia, nausea and occa- 
sional vomiting. 

Her skin has gradually become harsh, and a peculiar oedematous thickening and 
swelling has taken place in the subcutaneous tissues, chiefly in the neck, but extending over 
the face as well. Pruritus of the extremities has been marked. Her hair has become thin, 
dry and gray. 

Her speech and her body movements have become slow, and, formerly very lively 
and buoyant, she has felt too dull and indisposed "to do anything or go an3rwhere." 
Despite the oedema of the tissues she has lost 10 poimds in weight. She suffers greatly 
from the cold. 

i^ysfeal examination shows a delicate and poorly noiuished woman of small stature 
with a senile appearance.* There is a peculiar boggy adema of the nose, lips and cervical 
tissues, giving her an extraordinary expression, accentuated by her markedly receding chin. 
These tissues do not pit on pressure, but feel firm and elastic. 

The skin has a yellowish tinge: it b harsh, finely wrinkled and dry and there are areas 
of pigmentation. Hypotrichosis is marked. The hair of her head is thin and brittle and 
there are patches of alopecia. The eyebrows are scanty : there is practically no pubic 
or axillary hair. The tongue is thickened, coated, rubbery and considerably enlarged: 
there is marked pyorrhoea alveolaris. 

* Her appearance resembled, though in lesser degree, the remarkable cases of "pro- 
geria" descnoed by Jonathan Hutchinson and by Hastings Gilford (The Disorders of 
Postnatal Growth and Development, London, 1911). 
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Her temperature is markedly subnormal, often falling to 96.6 "*, and the puUe slow, 
occasionally 50. Blood (Wassermann, etc.) negative except for a slight ansmia. Urine 
normal: no polyuria. Blood pressure low. 

Visceral examination (thoracic and abdominal), and also neurological tests practically 
negative. The reflexes are brisk to exaggeration. The joints everywhere show an hyper^ 
trophic arthritis, but the process seems inactive at present. There is a general enlargement 
of the palpable lymph glands. 

Ductless Glands. — An X^ay of the cranial base shows an exceedingly small (8 mm: 
by 10 nun.) but normally placed sella. The thyroid is somewhat enlarged; suggestive myx- 
oedema. There is an apparent increase in retrosternal dullness. Adrenal: Pigmentation, 
low blood pressure, asthenia. Ovary: Complete amenorrhcea. 

Therapy. — On the assumption that the patient was suffering from myxoedema, 
th3rroid was given for three weeks after her admission, with no change in her condition. 
At the end of June h3rpopliyseal preparations were administered in place of the th3rroid 
extract. A complete transformation occurred, with a rapid disappearance of the oedema, 
a softening of and return of moisture to the skin, and a nearly normal temperature and 
pulse; but most marked of all was the change from her former drowsy and inert mental 
condition to one of lively buoyancy in which she began for the first time to show interest 
in her surroundings. The pyorrhoea rapidly cleared up and the apparent enlargement of 
the tongue subsided. On July S4 there was a return of menstruation — ^its first occmrence 
in three years. 

An outcrop of zoster on Aug. 2 in the left fourth cervical skin-field temporarily 
interrupted her convalescence, but hy Aug. 16 she was up, walking about and feeling again 
" a different person." 

At this time the pituitary feeding was discontinued for the purpose of establishing 
her sugar assimilation limit. She was unable to retain a larger amoimt than 200 grams of 
glucose, which caused no glycosuria. 

On Aug. 19 & thermic reaction test with 0.1 gram anterior lobe extract (Armour) led 
to a marked fall in temperature to 96** F., rather than to the expected rise, and caused a 
subjective return of her former distressing subjective S3rmptoms, with some mental con- 
fusion, a tight feeling in her head, the former chilly sensations and so on. On Aug. 21 the 
glandular feeding was resumed, with a prompt restoration of subjective well-being. 

By the time of her discharge {Aug. 23, 1910) she was again mentally bright and lively; 
her skin was moist and smooth, and a fine growth of hair was beginning to appear over 
the former areas of alopecia. 

Subsequent Note. — With an occasional intermission she has been taking the extract 
continuously, and writes that she remains in excellent condition, with active mental proc- 
esses, her hair growing rapidly and her weight increasing (Aug. 24, 96 po.unds; Oct. 1, 
101 pounds; Nov. 16, 113 pounds). There was a second scant outcrop of herpes zoster 
on the left side over the lower ribs a month after her departure. Normal menstruation 
has continued. 

Interpretation. — The case is a confusing one at best, and were it not for 
the very definite improvement in her condition under pituitary extract there 
might be no reason for thinking that the hypophysis rather than thyroid or 
ovary, for example, was chiefly responsible for the constitutional disturbances 
which she presented. Whether the polyglandular upset was a consequence 
of the widespread chronic arthritis or whether the arthritis was caused by the 
disturbances in metabolism resultant to a primary ductless gland disease 
must be a matter, as yet, of pure conjecture. 

It is presumable that hypophysis, thyroid, adrenal and ovary are all at 
fault and that extracts of any one of these glands might be beneficial, though 
the hypophyseal therapy proved more eflScacious than thyroid extract, 
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which was the only other form of opotherapy tested. If an hypophyseal 
derangement of some kind was actually causal in the symptom-complex, 
this at all events did not conform to the usual type of hypopituitarism. For 
adiposity was lacking, though there was a high sugar tolerance, and further 
uncertainty is offered by the negative thermic reaction and the aggravation 
of symptoms which followed an anterior lobe injection. The essential featiu-e 
of the condition seems to have been one of multiple insuflBciency involving 
several of the glands. 

A corresponding symptom-complex has been designated as insuffisance 
pluriglandvlaire by Claude and Gougerot," who ascribe the condition to the 
combined fimctional deficiencies of several of the organs of internal secretion. 
Similar states have been described by others. We do not feel, however, that 
the perpetuation of the term, as the designation of a clinical entity, is justi- 
fiable imless quaUfied by full appreciation of the fact that the pluriglandular 
implication usually indicates a primary fault of one, and a secondary derange- 
ment of other correlated structures. 

As Delille** has pointed out, particularly in relation to hypophyseal 
disease, "insufiSsance pluriglandulaire" may occur either in association with 
primary hyperpituitarism or primary hypopituitarism. The polyglandular 
syndrome, in other words, is more apt to be a combination of functional de- 
ficiencies of some members of the series and functional hyperplasias of others, 
these changes being regarded by Alfred Kohn^" rather as evidences of gland- 
ular antagonisms than as vicarious or reciprocal activities. 

Case XLIV. (Surgical No. 26399.) Polyglandular syndrome with su|s;estlve involve- 
ment of pituitary, adrenal and testicular glands and possibly of thymus and thyroid. 

August 14f 1910. — ^Tony W., a Russian, a laborer, 24 years of age, unmarried, was 
admitted through the Dispensary to Dr. Barker's service July 17. and was subsequently 
transferred to us for study. His complaint was '^weakness.'' 

Family and past histories without note. He has heretofore always been well. 

Present Illness, — He has been losing strength for a year and has been unable to work. 
At present he cannot walk without great exhaustion. The asthenia is so marked that he 
has difficulty even in dressing himself. 

Physical Examination. — ^An ovemourished man, weighing 180 pounds, with a slowed 
pulse (averaging 60, occasionally reaching 40), and a subnormal temperature (96.4 to 98^). 
Mucous membranes are a good color, the tongue is coated, the teeth decayed, with pyorrhoea 
alveolaris. 

He is dull and somnolent^ sleeping much of the time. His skin is swarthy and much 
pigmented, the discoloration being accentuated on the face and hands, axillse, areolae, um> 
bilicus and genitals. It is, furthermore, dry and smooth and he perspires hardly at all. 
There is practically no axiUary and pubic hair. Panniadus is abundant. 

Cardiovascular. — ^There is a striking enfeeblement of the heart sounds, with a soft 
83rstolic precardial murmur. Low blood pressure. The urine is normal and the blood also, 
except for a slight eosinophilia (6 per cent.). Wassermann test negative. 

Visceral examination (thoracic and abdominal) negative. Liver and spleen are not 
palpable. 

Tuberculin injection causes a slight prolonged 36-hour pyrexia to 100.5** at highest 
point, associated with an extreme slowing of the pulse. 

Carbohydrate tests impossible, as the taking of more than 100 grams of glucose leads to 
vomiting. There is evidently an atony of the bladder, as the patient may void only once a 
day and then a large amount — 2000 cc. on one occasion: no demonstrable polyuria, however. 
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Neurolog;ical Examination. — Though the gait and station are normal there ia an 
extreme asthenia. The grip is exceedingly feeble and the patient states that it requires 
great physical effort to extend the fingers after making a fist. He can raise himself on his 
toes only five times in succession: he cannot lift a twelve-poimd weight from the floor, 
etc. The facial muscles are weak. 

Electric responses are normal, though irritability is slightly diminished, but there 
is no tendency to fatigue: no tetany — i.e. neither the reactions of my£esthenia nor myatonia 
(Dr. H. M. Thomas). The deep reflexes are not obtainable even on reinforcement. The 
superficial and visceral reflexes are normal but there is complete loss of corneal and pharyn- 
geal responses. There is a slight Romberg with a tendency to fall backward. 

The cerebral nerves are normal. The eyes show no change beyond a slight contrac- 
tion of the visual fields. There is definite hypc^ihesia of the body to painful stimuli. 

Ductless Qlands. — Hypophysis: The head is large with a very broad cephalic index. 
The lower jaw is undershot. The hands and feet are over-large and square. The X-ray 
shows a moderate erdargemeni of the sella turcica. Cutaneous changes and adiposity of insuf- 
ficiency. Thyroid: Not palpable. Thymus: No retrosternal dullness. Adrenals: Cutaneous 
pigmentation, asthenia, low blood pressure. Testes: Small: the patient is impotent. 

The injection of 1.1 gram of boiled anterior lobe on August 20 ^ and of 0.2 gram on 
August S4f gave a negative thermic reaction^ but caused polydipsia and temporary polyuria; 
no sugar. 

Therapy. — Under pituitary administration there occurred a striking improvement in 
the patient's condition; his muscular tone improved; his somnolence lessened. He gained 
14 pounds in weight during his hospital residence. Discharged SepL 2, and has not been 
subsequently heard from. 

Interpretation. — Certain features of the condition were suggestive 
of mysesthenia and myatonia, his physical weakness being almost more 
pronounced than in any, even of the outspoken cases, of primary hypo- 
pituitarism in our series. However, the general enfeeblement, comprising 
the cardiac as well as skeletal musculature, resembled rather the asthenia 
of Addkon's disease, and the medical diagnosis lay between adrenal 
tuberculosis and incipient acromegaly. 

It is of interest to recall that Tilney (1907) reported a case which 
was designated ** asthenic bulbar paralysis," in which an adenoma of the 
hypophysis was found postmortem; and Fontanel (1905) and Marienesco 
(1908) have each recorded other examples of this disease with pituitary 
enlargement. 

Evidently in this patient the entire chain of ductless glands was 
functionally deranged, and it is doubtful which of them may have been 
primarily affected. The pigmentation, the unusual weakness and the posi- 
tive tuberculin reaction naturally suggest the adrenal,* though the en- 
larged sella, indicating the existence of an hypophyseal struma, and the 
improvement under pituitary feeding favor the hypophysis as the primary 

offender. 

The patient was irritable and refractory, and elaborate studies such 
as the case needed were impossible. The more striking symptoms are 
the muscular weakness with abolished deep reflexes, the pigmentation, 
the subnormal temperature and pulse, the tendency to adiposity, the 



♦We have since (Dec., 1911) studied a very similar case in which a marked hypo- 
glyccemia (0.0235 per cent, sugar) was found by Jacobson. Judging from the experiences 
of Forges this would suggest that the adrenal element was dominant (cf. Case XXIII). 
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somnolence, the impotence and the dry skin — symptoms many of which 
could accompany a primary disturbance of the function of several of the 
glandular series with the inevitable secondary involvement of the remainder 
of the group. 

It is not impossible that some form of opotherapy other than hypophy- 
seal would have led to a subjective improvement of corresponding degree. 

In the following three cases the intracranial symptoms were suffi- 
ciently definite to lay the burden of responsibility upon the hypophyseal 
or pineal gland, and yet in all, the glandular manifestations were so 
bizarre, so unlike those presented by the cases which have been recorded 
in the preceding groups that they have been placed apart in this group 
of cases with a polyglandular syndrome. 

They unquestionably represent types of ductless gland disease of a 
different order from those commonly recognized, and give an opportunity 
for collecting the facts recorded in 
relation to pinealism and the possible 
hyperplasias of adrenal and inter- 
stitial cells of Leydig. 

Caae XLV. (Surgical No. 27140.) A 
syndroine of painful obeaity, hypertrichosis, 
and amenorrhaea, with over^fevelopment of 
secondary sexual characteristics accompanying 
a low grade of hydrocq^halus and increased 
cerebral tension. Pituitary, adrenal, pineal or 
ovary? Subtemporal exploration and decom- 
pression. 

Dec. 29, 1910— Miaa M. G., a Rufeian 
Jewess, ungle, aged 23, was referred to us by 
Dr. De Witt Stetten of New York. 

One of a numerous and healthy family, 
she was well until 16 years of age, having 
been free from the customary children's 
ulments. 

The Present Malady. — Her mentei, which 
began at the age of 14, were regular for two 

years and then, 7 years ago, Huddenly ceased, ^^ jgi _ca« XLV Shawin. hirjuiis, «i lip 
coincident with attacks of temporal head- md forehead, 

ache, pain in the back and swelling of the feet. 

Her vition began to fail at this time. There have since been periods of diplopia. 
Nausea with vomiting has occurred with the more severe headaches. She has had 
more or less intracranial discomfort ever since; often aching pains in the eyes. Dizziness 
and unsteadiness have been marked at times. 

She has become stout, her weight increasing from 112 pounds two years ago to 137 
pounds at present. Other tiotev^orihy symplams have been insomnia, tinnitus, extreme dry- 
ness of the sicin, frequent sore throat, ahortnesa of breath, palpitation, purpuric outbreaks, 
marked constipation, sudden attacks of dizziness with falling, a definite growth of hiur 
and mustache during the past few years with marked falling out of the hair of the scalp. 
She feels chilly and cold all of the time and suffers from insomnia rather than from 
drowsiness. Muscular weakness is extreme and there ia much complaint of backache and 
epigastric pains. 
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Physkal Ewmlnallon.— A young woman 4 feet 9 inches in height, of extraordinary 
appearance. Her round face is duaky and cyanoeed and covered with a fine growth of hair, 
which ia particularly noticeable on forehead and upper lip (Fig. 281J. Mucous membranes 
are of bright color despite her frequent bleedinp. 

VUc»ral (abdominal aad thoracic) and cardiovagcutar examinaliont negative except 
for high tenuon of the pulse. 

ffeurohgical examination reveals practically nothing other than the signs of intra- 
cranial pressure- 
There ia a definite tendency toward kmnophiUa. The skin bniiaes ea^y and large 
spontaneous eechymoeea occur frequently. Epistarw is almost a daily occurrence. She 
has bleeding hiemorrhoids. Lumbar puncture, pricking of ear, etc., cause a wide subcu- 
taneous extravasation. 

Stood.— No abnonnalities. R. B. C. 5,300,000; W. B. C. 12,000. Hgb. 86 per cent. 
Coagulation time 3 minutes. Wassermann n^ative; also for cerebrospinal fluid. Blood 
pressure high, ayera^g 185 mm. Temperature aad pufae normal. 



Analysis of Hypophyseal Manifestations — (a) Neighborhood Symptome: The stereo- 
scopic X-ray shows what appears to be a somewhat thinned-out sella of normal configuration 
but of small size, measuring only 1.0 cm. by 0.0 cm. in depth. 

Ej/et: Slight bilateral exophthalmos, greater on left than right. The optjc nerves 
ar« congested and show a low i^ade of choked disc with no atrophic pallor. No present 
oculomotor palsies, though diplopia has occurred. Fields show constriction, particularly 
of temporal margins, with interlacing of colors (Fig. 282). Acuity: Left and right 10/40. 

Epistaxis has been frequent for years, often excessive, with daily nose-bleeds. There 
has occamonally been a sudden discharge of clear fluid (rhinorrhixa?) in amounts sufficient 
to soak a handkerchief. Direct examination of pharynx negative. 

(b) General Pretture Sym-ptami. Pressure headaches: a low grade of choked disc: 
color interlacing: nausea and vomiting: dizziness: pain in eyeballs: exophthalmos. 

(c) Glandular Symplomi. SkdeUU: A low stature (144 cm.) and delicate framework: 
extremities small, fingers tapering: niula long, well formed, no crescents. Uer head squats 
on her high shoulders: she has the attitude and figure of a full-term pr^nancy (Fig. 283). 

The epiphyseal lines (radial and phalangeal) are still radiograpbically visible (Figs. 
284, 285). The teeth are widely spaced, notched, and suggest Hutchinsonian change. 

Cutaneous. Skin during the past few years has become rough and dry and has a 
blue and dusky appearance. The body and extremities show an especial degree of cyanosis. 
There are a number of large subcutaneous ecchymoses over the lower extremities. The 
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Imete ntrophicte over the abdomen are of a deep brownish-purple color (cf. Pig. 283). There 
ia conside^le pifpnenioHon, particularly of eyelids, grobs, pubes and areobe. Mucous 
membraneB clear. 

HaiT of the head is thin and sparse. There is an abundant new growth of fine black 
hair over forehead, cheeks and upper lip. The hair of the eyebrows and temporal regjona 
merges (Fig. 281). A fine hirauties over back and hips. 

The »vbeuUxneoa» tittueg feel boggy and t«nse. Adipowity, particularly limited to the 
abdomen, is marked and of recent origin. It is very punful and tender (adiposis dolorosa). 
No lipomata, but the fat is coarsely nodular. 

Carbohydrate tolerance high. Asumilation limit 
for Isvuloee about 200 grama. Slight thermic re- 
action to anterior lobe injection of 0.2 gram hypo- 
dermically, with sensation of warmth and profuse 
perspiration. 

OUier Ductless Qlaods. Pineal: Poaaibly early 
" FrOhreife;" hypertrophic genitalia; hypertrichoais; 
low grade of hydrocephalus. Thyroid: Bight lobe 
somewhat enlarged; patient has noticed an increase 
in the siie of her neck, which is partly from fat, how- 
ever. Adrenal: Extreme pigmentation; asthenia; 
high blood preaaure; tendency to bleeding; possibly 
the hypertrichosis. Thymus negative. Ovariet not 
palpable: infantile uterus; complete amenorrhoea. 

There were no clear therapeutic iTidicalions except 
for the relief of intracranial pressure and in view of 
the tendency to bleedii^ a decompression was thought 
unjustifiably hazardous. She was diachai^ed Jart. 
SI, 1911, and returned again for further study on July 
isih, her condition largely unchanged, though the vis- 
ual Bclda were even more constricted and vision wa<i 
lowered to 15/70 left and 15/100 right. 

Sept. 6, 1911. Operation. Right osteoplastic 
resection combined with subtemporal decompression; 
lumbar puncture; attempted exploration of interpe- 
duncular region by overhanging brain method. Satis- 
factory view of apace not obtained. Negative find- 
ings except for unusual thickness and vascularity of 
diplo«, and tense and wet brain with low grade of 
hydrocephalus. 

Recovery was uncomplicated and an unexpected 
degree of relief was afforded by the decompreasion. Fia. 283,--Cue XLV. Showioi 

Subsequent Notes. A month later: no further pu^^ii.h'ifnei^iiro'phKlS!'*'' ''*''"°^- 
headaches; subsidence of neuroretinal cedema; blood 
pressure low (130-140); sleeping better; a loss of 12 pounds in weight. 

Despite this improvement in the signs and symptoma of her intracranial disorder, 
she continued to complain of backache, of pain in the left side and swelling of the extremities. 

An exploration of the adrenals is under consideration. 

Comment.— The syndrome shown by this patient exemphfies the fact 
that terms such as Bartels' dystrophia adiposo-genilalis and Dercum's adi- 
posis dolwosa may be made to include cases which neither of these writers 
intended to come within the scope of these designations. All of the cardinal 
symptoms of both of these maladies were shown — skeletal undergrowth, 
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adiposity and sexual dystrophy on the one hand, painful and tender adiposis 

with asthenia and psychic disturbances on the other. 

The case is an instance of the combination of intracranial pressure symp- 
toms with amenorrhcea, adiposity and low physical stature — a syndrome which 
might well be due to hypophyseal deficiency. But here, however, the similarity 
to the eases of hypopituitarism, which have been heretofore discussed, ends, 
and instead of the sexual infantilism of reversive type with which we have be- 



Fio. 284.— CmH XLV. X-iny of middle Sneer (uoreduced) iboiriDi traces of epipbyKsl Unea. 

come familiar, the patient shows the secondary sexual development, mammary 
and genital, of a multipara, with unusual and recently acquired hirsutiee. 

A symptom-complex of this type bos been described in association with 
certified adrenal lesions, which makes it appear that the adiposo-genital 
syndrome may occur with derangements of other of the ductless glands than 
the hypophysis itself. The fol- 
lowing case recently reported 
by Launols, Pinard and Gal- 
lais'" will serve in illustration. 

Their patient was a young 
woman of 19, with increasing weak- 
ness, lumbar pains and various oei^ 
vous and mental disorders. The 
skin was harsh, dry, of a grayish- 
brown tint and covered with brush- 
like, bluish scars from stretching by 
the excesuve and rapidly acquired 
c ~ - ^. „ V ■ L panniculuB. She had grown a beard 

riQ. 2Bj- — Case XLV. A-my of wnsl gaowmg incompletv , . , , . . , 

fpiphvHai ouificBiioD. ftnu mustache, and resembled a man 

of 25 more than a female of 19. 

There was a double choked disc. A tumor finally became palpable in the left hypochon- 

drium, and at autopsy this proved to be o maligtumi adenoma of Ihe U}1 suprarenal gland. 

Other cases with precisely the same syndrome have been recorded in 
the past by Linser (1903),'" Bulloch and Sequeira (1905), " Guinon and 
Bijon (1906),'"" Bortz (1909),'' and Bovin (1910).'** In all of them adeno- 
matous or hyperplastic adrenal tumors have been found and in some instances 
the constitutional transformation of the afflicted individual into an adipose 
and hirsute creature has been extraordinary. This has been particularly 
striking in some of the preadolescent patients who have shown a prema- 
ture development of the sexual organs and accessory genital structures 
together with an astonishing hypertrichosis. 
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It will thus be seen that we may perchance be on the way toward the 
recognition of the consequences ot kyperadrenalism. Heretofore the only 
recognizable clinical state ^sociated with primary adrenal disease has been 
the syndrome of Addison, and the grouping of these cases may possibly add 
one more to the series of clinical conditions related to primary maladies of 
the ductless glands. 

Though the following case shows some of these same features of possible 
hyperadrenalism, nevertheless the intracranial symptoms suffice to give 
reasonable assurance of an interpeduncular lesion, and had there been hypo- 
trichosis and adiposity the history would probably have been included with 
those of Group I (cf. Cases III to VII). 

Case XLVI. ' (Surreal No. 27409.) InfantillSTn with sexual precocity, hypertrlchiMb, 
pipnentatkHi, amenorrhcea, deficient mentality, uncinate fits and asthenia. Exploratory operation. 

Feb. IS, 1911. Miss N. S., aged 19, referred by Dr. R F. Eliegood, ot Wilmington, 
Delaware. Complaint: Convulsive soizures 
loss of vision; asthenia. 

There ia a family history of Bome 
nervous disarders. The patient was an 
unusually largeandhealthy baby, Sheissaid 
to have received, during childhood, a severe 
blow on the forehead; there are no present 
evidences of this injury. She is said to have 
had St, Vitus' dance at seven. 

Present Malady. As long as she can 
remember, she has been troubled by 
disturbing lapses, accompanied by a aenae o/ 
utiTeaiiiy: she often insists that she " is some 
one else and has beautiful dreams." 

Since her sixteenth year she has had 
attacks sx^gesting pelii-mal with dreamy 
states, often as many as five or six a 
day. Of late the attaclu, which are usually. 
preceded by a disagreeable gustatory imprea- 
tioti, have become more infrequent and 
more severe, with momentary loss of con- Fio, zsfl— Case XLVI. t'mleraiied young 

eciousneas and falling. They have been nip™Ie''iind lon-'grofSToV hair "on forehfid."""'"'' 
regarded as "hysterical." 

She has suffered from frontal headarkea for some years: they are now less severe. . 
For the past year there has been some stiffness and rigidity of the right leg. Her niaion 
has been fwling for a year, and acuity la now very low ; she has frequent periods of amaurosis. 

Her meniaiily is of a low order: memory poor: she is often Irrational and is occasionally 
disoriented. She has been given an abundance of chloral and bromides. 

There is a history of infantile precocities. Her adolescence is said to have been normal : 
she become plump, and there was an unusual mammary development. The catamenia 
began at 14, but have been irregular, and she has not menstruated for the past six months. 
Examination showed infantile pelvic organs. 

During the past year an abundant new growth of hai' has appeared, particularly on 
the face and arms, and her skin has become much pigmeitle-i. Excessive sipeating ot the 
extremities has t>een a troublesome symptom. .She has been exceedingly drowsy and feels 
excessively weak. There is marked inappetence. 
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Other Duclless Glands. ^Ayrcntipalpable; not enlarged. AdrenaH?): FigmenUtion, 
asthenia, low blood pressure and hypertrichosis. Tkymw: Sternum prominent; possibly 
an increase of duUnesa. LtUeal: Amenorrhcea; full and precocious development of second- 
ary characteristics of sex. 

March II, 1911. Exploralory nbtemporal operation. Under the impresuon that 
the uncinate fits and the primary optic atrophy spoke emphatically in favor of an infundib- 
ular tumor, despite the absence of 
sellar distortion, a subtemporal ex- 
posure of the interpeduncular region 
was made by combining a left osteo- 
plastic flap with a lumbar puncture 
and the head-down {ueherh&ngende 
gehirn) poution 'of Karplus and 
Kreidl. There was no interpedun- 
cular tumor. 

Recovery wis uneventful. 
There was an appreciable improve- 
ment in her mental condition and a 
cessation of the dream states, for 
which no explanation can be given. 

She was discharged March 2S: 

no response has been made to sub- Fia- 289.— Cue XLVI. Note uniwd radisl epiphyaia with 

sequent inquiries. ™ "'" " ""' 

Interpretation, — As in the preceding case here too there are uncer- 
tfunties a.s to the primary seat of the evident polyglandular disorder. 

From the standpoint of the hypophysis there are certain factors which 
suggest a combination of anterior 
lobe deficiency and posterior lobe 
overactivity. There is no enlarge- 
ment of the sella turcica— -on the con- 
trary, the X-rays hows the fossa to be 
rather small, and possibly there may 
be an hypoplasia (primary or second- 
ary) of the pars anterior accounting 
for the small stature. Furthermore, 
an exploration giving a good view of 
the interpeduncular field disclosed no 
tumor. Though tempted therefore to 
incorporate this case among those of 
Group I exhibiting infantilism, it 
seemed inappropriate to do so without 
further explanation of some of the 
bizarre symptoms — the hypertricho- 
sis, the aphrodisiac tendencies, the 
unusual character of the neighbor- 
hood signs. 
'''■'■ ^'^.-^^. iJ^wA- of'^S^o^rC'^''"'" The possibility of primary pineaU 

ism must be fully admitted. Certain 
glandular symptoms support the view of primary pineal disturbance, notably 
the hypertrichosis and the sexual precocities, to which Marburg and Frankl- 
Hochwart have called particular attention in these cases. They are usually 
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associated with a congenital tumor of the pineal gland, and the supernume- 
rary nipple in this patient possibly speaks in favor of some such tendency. 

Somcf of the symptoms, however, which have been attributed to a pineal 
tumor — ^notably the adiposity — I am inclined to attribute to a secondary 
hypophyseal derangement due to the ventricular hydrops, which is an almost 
inevitable consequence of a growth in the pineal region. It may be recalled, 
too, that in our first experimental canine series^ some of the dogs with pri- 
mary posterior lobe defects exhibited striking aphrodisiac tendencies — the 
reverse, in other words, of the condition shown by the animals in whom 
nearly total extirpation had been performed. Moreover, hypertrichosis and 
sexual precocity have been described in connection with adrenal lesions: 
hence for the present it is impossible to speak with any degree of assurance 
of this or that gland as primarily at fault, when confironted by a syndrome 
of this type. 

The same uncertainties apply in equal measure to the following case: 

Case XLVII. (Surgical No. 28326.) A syndrome of precocious sexual adolescence, 
overgrowth, adiposity, liypertrichosis and asthenia, with a low grade of hydrocephalus and 
optic atrophy, suggesting involvement of pineal, hypophysis and interstitial cells of testis. 
Pineal exploration negative. 

Sept. 2y 1911, Alfred K., 8 years of age, referred by Dr. Alexis Carrel of New York. 
ComplaifU: Loss of vision and abnormal developm3nt of sex. 

There is nothing, noteworthy in the history of his antecedents. Patient b the only 
child. A* very difficult labor: a 7H pound baby with a cephalhsBmatoma and with a " cast " 
in the left eye. 

A healthy babyhood: no maladies except "summer complaint" at 18 months and 
chicken-pox in the third year. 

Present Syndrome. Though alwa)rs somewhat larger than the average he became 
especially stout at the age of three. No abnormality was suspected until, in his fourth 
year (1906-7), there occurred a definite loss of visioriy the left eye being first affected and a 
year later the right. 

For three years (1906-8) he suffered much from headaches and frequent projectile 
vomiting. At this period he acquired an abnormal appetite (** would eat as much as a man ") ; 
there was a marked increment pn growth^ and he became very adipose. In 1907 an adenoid 
operation was performed. 

By Feb., 1908, he had become blind, but after four months normal (?) vision was 
gradually regained. There followed periods of temporary amaurosis until May, 1909* 
when vision was permanently lost. Some static ataxia was first noted at this time. 

It was observed at birth that his genitalia were over-large. In 1909-10 (aged 6) he 
acquired his secondary sexual characters, with an adult masculine voice, axillary and pubic 
hair and overdevelopment of the genitalia. His mother states that he has an unusually 
affectionate disposition. 

At the age of 6 also there was an acceleration of skeletal growth far exceeding the 
normal for his age. He then reached his present size and weight. 

Since his fourth year he has been dull and drowsy. For the past year articulation, 
mastication and deglutition have become affected: there is drooling, increasing asthenia 
and unsteadiness. There have been periods of deep stupor and at best he sleeps all day if 
not aroused: much yawning and **nose rubbing." 

Physical Examination. A child, looking twice his age — overgrown (5 ft. 6 in.), 
adipose (95 pounds), blind, large-headed, with hypertrophied genitalia and the so-called 
adenoid expression. 
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Vwceral (abdominal and thoracic) and cardiovascular examinations n^ative. Poii- 
live netirologicai tigjta aa foUowa: optic atrophy with total amaurosis; right pupil larger than 
left; ptoaia on left (Fig. 296) with divergent squint; ocular movementB restricted in all 
directions; uystagmus to left; pupillary reactions present, despite the total amaurosis. 
Blood and urine negative (former polydipua and polyuria). Tempentwre and pulse range 
slightly above normal. 

Analyali of Olaiidular Symptoms. Skeletal: A pecuUar configuration for a child, 
due t« his unusual height of 143.5 cm. (normal for 8 years = 122.3 cm.), the adult size of the 



FlOB. 2B1, 292, 293.— Ctue XLVII, NoM itHtuni: larfe head: imBll eitreoiitiss: aenu VBlfum; lenilil 
hypertrophy. 

head, the narrow sloping shoulders, the " knock-knees "and the delicat«, tapering, childlike 
extremities (Figs. 291-293). 

The cranium is of the "Tumischadel " type, bilaterally symmetrical, of adult mie, 
57.5 cm. in circumference. The X-ray shows a small sella, perched, however, on a solid 
baae without underlying sphenoidal cells (Fig. 294). 

The face is large, showing maxill&ry prognathism; the palate is high and narrow; the 
upper teeth project and are somewhat spaced. The larynx is large. 

The extremitia are small, delicate and tapering, the hands particularly so (Fig. 295), 
their length from wrist to tip of middle finger being only 14.5 cm. The epipkyaea are cartir 
laginous throughout (Fig. 296). 

The toes are somewhat anomalous: the great toe projects beyond the others, which 
are relatively smaller than normal. 
15 
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Cutaneous. The Hkin of tbe face is rough, coarse, full of comedones with a b^uming 
mustache. There is excessive secretion from tbe cutaneous glantls with a most offenaive 
odor. There ia a widespread growth of fine black hair over the trunk, particularly over 
the t>ack and hips. The pubic and aidUaiy hair is abundant and has been clipped. 

There is marked adiposUy (Fig. 295) with a feminine distribution, thepanniculus 
being especially abundant over pectorals, pubes, hips, supraclavicular regions and inner 
aspect of thighs. Circumferential measuremenis: neck 32 cm.; over pectorals 75 cm.; 
abdomen 72 cm.; hips 77 cm.; thigh 45 cm.; calf 2S.5 cm. 

CarbohydTale ToUranee. One hundred grams Isvulose n^ative: no larger amounts 
given. Blood shows normal sugar content. 

The Individual Qlands. The pineal is suggested by tbe hydrocephalus, static 
ataxia with tendency to fall backward (corpora quadrigemina?), the oculomotor (nuclear?) 
palaiee and nyBtagmus: the hs/pophygit, by the overgrowth, the primary optic atrophy, 
the oculomotor (peripheral?) paMu, the peculiar character of the sphenoidal shadow, and 
the adipomty, which might, of course, be secondary to the hydrocephalus. 



Fio. 294.— Cue XLVII. X-ray of wtlac Kgion (uareduced) ahowing normal ihouch amall foaaa aurmount- 

The thyroid is not palpable, nor are there cUnical evidences of its participation. 
There is no increase in retrosternal thymic dullness. There are no specific adrenai rigna. 

The letUs are small, but there is a hyperplasia of the genitals, and tbe tecondary aexval 
characters are fully developed— a condition which has been variously attributed to pineal 
and to adrenal lewons as well as to a primary hyperplasia of the interstitial cells of I^ydig. 
The adiposity may likewise be a feature attributed to hypophysis, pineal, adrenal or testis. 

Sept. 7, 1911. Operation, Under a tourniquet an osteoplastic flap was made corre- 
sponding with the posterior half of the right hemisphere. The dura was opened, and a 
ventricular puncture made, collapsing the ventricle (250 CC,). 

The occipital lobe was easily dislocated outward, bringing the splenium into view. 
The tentorium was split to the right of the sinus rectus, exposing tbe upper surface of the 
cerebellum and venie Galeni. 

The structures were all of normal appearance: there was no tumor of the neighbor- 
hood. The flap was replaced and the wound closed without drainage. 
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A small section of the testis was excued for extuuination. This shows a pnadolescmt 
tifpe i>f tufru^ iBithout formed tpermalozoa, hut the inUrtlUial cella of Leydig are in excm 
me- 297). 

There were no poat-operative complications, The patient waa discharged on Oct. S, 
his condition unchanged. An exploration of the interpeduncular re^on was urged, and, 
should this ful to disclose the lesion, a calloeal puncture was proposed for rehef of the hydro- 
cephalus. The proposal was not accepted by the parents. 

Comment — Here, again, is a pluriglandular syndrome of unusual char- 
acter, the definite intracranial symptoms throwing the burden of suspicion 
upon either pineal gland or pituitary body as the primary seat of the derange- 
ment, whereas an hyperplasia of the interstitial cells of the testis, suggested 
by the precocious genital develop- 
ment and certified by the histological 
findings, adds further confusion to 
the Bymptom-complex. 

The clinical manifestations re- 
lating to each of these structures 
may be assembled. 

The Htpophtsis. — Certain 
neighborhood symptoms 
point to this structure — the prim- 
ary optic atrophy and the oculo- 
motor palsies, which are of a periph- 
eral rather than a nuclear type. 
The sella, however, is small and of 
normal configuration, the suggestive 
anomaly shown by the X-ray being 
in the nature of an opaque shadow 
cast by the sphenoidal bone where 
the sinuses usually show open spaces. 
This may represent merely one of 
the sphenoidal variations to which 
Gibson"" calls attention, or may indi- 
cate the presence of a timnor arising 
from a craniopharyi^eal rest, of the 
kind Erdheim has described. Such 
a lesion, however, could hardly ac- 
count for the intracranial symptoms, pio. 29s. -cm* xlvii. noib sdiposty. o tuiomotor 

especially for the hydrocephalus, pslnm and smsll tspenm hand. 

If the hypophysis is actually 
implicated by an adjacent tumor, it must be a superimposed growth in the 
interpeduncular space. Such a lesion, however, would have provoked primary 
hypopituitarism, and with this familiar syndrome the constitutional disturb- 
ances do not conform. 

So far as the secretory symptoms are concerned, the picture 
is the reverse of that characterizing preadolescent hypopituitarism, for there 
is precocious overgrowth, both skeletal and genital, and hypertrichosis rather 
than the delicate hairless skin which accompanies hypophyseal insufficiencies. 
The subnormal temperature of this state is wanting, and a delayed rather 
than a precocious adolescence is to be expected. 
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Hence, if h)-poph>'sea], the condition is one of preadolescent hyper- 
pituitarism, but in this event one would certainly anticipate an enlaced 
sella. This view can be reconciled with existing conditions only on the pos* 
able basis of a functional hj-perplasia of an accessor)' craniophaoiig^ gland. 

The Pineal Glakd. — The neighborhood symptoms favoring 
this structure were dominant, and consequently it was the primarj- object of 
surgical inter\'ention.* The static instability, of the tj-pe characterizing & 
Usion of the corpora quadrigemina, the oculomotor palsies and the internal 
hydrocephalus, all pointed to a posterior lesion, though, to be sure, upon this 
ytewasecondar>' rather than a primary* optic atrophy would have been expected. 

Our knowledge of the secretory function of the pineal — 
Descartes' seat of the soul — is scant. Under the stimulus, however, of Otto 
Marburg's elaborate anatomical studies in 1909, the past two years have 



witnessed an activation of interest in the structure, the data having recently 
been collected in full by Arthur MUnzer.'" 

Experimental studies have as yet disclosed no definite physiological 
properties, either by injections or by extirpation methods, a number of suc- 
cessful epiphysectomiea by Exner and Boese'* having shown negative results; 
and in our own experiments, if there are any symptoms produced by a pineal 
extirpation they have so far eluded us. 

As has been true of other glands of internal secretion — hypophyas, 
adrenal and thyroid, for example — the first information concerning function 
has come through clinical observations of the syndrome exhibited by patients 
suffering from proven hypertrophies or tumor of the gland, of which teratoma 
and cysts are the more common form. 

The pineal gland doubtless shows its chief functional activity in child- 
hood, a significant involution of the structure occurring at puberty. The 
constitutional secretory disturbances, so far as they have been reC(%niEed, 
include a form of so-called cerebral adiposity, which Marburg"' ascribes to 
hyperpinealism, though it must be realized, on the basis of the 

* So far as I am aware, this and the egiloraUoD io Case XIII represent the first sur- 
gical exposures of the pineal region in man. 'Oiough Id both cases the findings were oegative, 
the feasibility o( the procedure was clearlv demonstrated, and had a benign tumor actuallv 
been present, as was suspected, it would have been more acceasible for surgical removaJ 
than, for example, is a lateral recess tumor. 
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adiposities due to posterior lesions causing internal hydrocephalus (cf. Group 
IV), that this could well be the expression of a secondary hypophyseal 
deficiency mechanically brought about by a ventricular hydrops. 

Hence pineal enlargements, whether associated with a functional hyper- 
plasia or hypoplasia, may be provocative of a tendency toward adiposity. 
However, there is another even more striking symptom which cannot be 
attributed to the hypophysis, for certain types of pineal tumor are character- 
ized by an extraordinarily precocious 

puberty, of a type precisely similar 
to that exhibited by the patient 
under discussion. 

Frankl-Hochwart," who was 
probably the first to make a correct 
diagnosis of the condition during 
life, on the basis of the constitutional 
rather than neurological symptoms, 
has assembled a few of the cer- 
tified cases from the literature. He 
regards the syndrome as an expres- 
sion of hypopjnealism. In hie words: 
"When in a young indi- 
vidual (boy) in addition 
to the general pressure 
symptoms of tumor and 
the local signs of in- 
volvement of the cor- 
pora quadrigemina, there 
occur an abnormal in- 
crease in stature, an Fiq. Ssr-^aw XLVII. Seelion of I»1i> (mx. 

unaccustomed growth of gfeai'e™™ o?l'nie£itril?'"i'ir' ""^ "' '"'"''' '"'' 
hair, obesity, drowsiness, 

a premature genital and sexual development with 
evident precocity of adolescence {geiatige Friihreife), one 
must think of a pineal gland tumor (teratoma)." 

The Interstitial Cells op the Testis. — In preadolescent states of 
hypopituitarism, as we have seen, there is a tendency toward the persistence 
of sexual infantilism, or at least toward an imperfect or delayed acquirement 
of the so-called secondary sexual characteristics (cf. Case VIII), just as in 
states of hypopituitarism which occur after puberty there is a tendency toward 
a reversive condition, with testicular hypoplasia, impotence, amenorrhcea 
and some measure of loss of the secondary characteristics already acquired 
(cf. Case X). We have seen, too, that in these states a histological degenera- 
tive (?) change occurs in the interstitial cells of Leydig. 

In our patient, on the other hand, these cells are shown to be increased, and 
such a condition does not occur, so far as is known, as the result of a primary 
hypophyseal lesion . To be sure, illustrative cases of undoubted hyperpituitarism 
in childhood have been rare, and it may be found that premature sexual ripen- 
ing characterizes this condition. Certainly the definite tendency to gigantism 
in this patient speaks in favor of a functional hyperplasia of the anterior lobe. 
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yUny of the true guints, however, show some sexual mfantOisni (cf. 
CaM XXXIIj with mcomplete secondary characteristies of sex; so that tor 
the present the possible effect of hyperpituitarism in causing a seooodary 
hyperplaoa of the interstitial cells must be left undetennined. It may be said, 
however, that there would seem to be some antagonistic action betweoi 
pineal and h3rpophysis in relation to the sexual glands. 

Had it not been for the evident intracranial sj-mptoms which this child 
showed it might naturally have been surmised that the symptoms were due 
to a primary hypercrchidism rather than to an hyperplasia of the interstitial 
cells secondary to changes in another gland. In this connection such a case 
as the following reported by Sacchi^ is of moment: 

In aasodation with an enlargement of the left testis puberty occurred in a boy at 5 
years of age. At 9 his height was 143 cm. (5 ft. 6 in.), fajp weight 44 kilo. (97 pounds) — 
almost the same as that of our patient at the same age. He had an unusual physical 
and muscular development, with a black beard 5 cm. in length and full sexual develop- 
ment. The tumor was excised and was called an alveolar carcinoma (possibly an inter- 
stitial cell tumor? K 

Thus, fimctional derangements, whether primarily of pineal or of testic- 
ular origin, may seemingly elicit this clinical phenomenon of early pubescence 
with skeletal overgrowth. Moreover, there is an adrenal syndrome, as dis- 
cussed under Case XLV, which may give to the individual a somewhat similar 
aspect. Doubtless the uncertainties r^arding these matters will be cleared 
up in the near future. 



PART III 

GENERAL REVIEW OF INCIDENCE, SYMPTOMATOLOGY 

AND TREATMENT 



INCIDENCE 



After the long recital, in the preceding section, of case reports subdivided 
into groups, based possibly with too great emphasis on tumor manifestations, 
it seems advisable to assemble the data relating to incidence, symptomatology 
and treatment, so that these subjects may be discussed as features of hypo- 
physeal disease in general rather than as expressions of individual cases. 

Among the factors of an incidental nature which deserve especial 
conunent are inheritance, developmental defects, 
trauma, physiological epochs of life, and i n f e c - 
tiousdiseases. 

Inheritance. — ^It is probable that there are strains, which run through 
families on Mendelian laws and which betray the existence of ductless gland 
irregularities unrelated to any post-partum influences. The question of an 
inherited instability of the hypophysis has already been briefly considered 
in the attempted interpretation of certain of the case reports — notably of 
Cases I, XIII and XXXI, all of them individuals with a dominant familial 
tendency toward skeletal growth exceeding the average normal.* 

It is a far cry from experimental genetics with pisum sativum to the 
conditions found in homo sapiens^ even in such a comparatively simple 
factor as height. However, there can be little doubt but that dominant and 
recessive growth characteristics are governed both for man and the edible 
pea on a similar basis. Laws have been established for certain of the better 
known inherited tendencies which border on the clinical domain, as albinism, 
night and color blindness, brachydactylism, haemophilia, deaf-mutism, cata- 
ract, and so on — and it is interesting, in our present connection, that there are 
authentic instances of familial diabetes, both insipidus and mellitus. 

One patient concerning whom I have been consulted, but whose history 
is not included in this series, is an intelligent young man of 24, who has evi- 
dent manifestations of genital dystrophy, and whose secondary sexual char- 
acteristics have never appeared. His father, who is a physician and inter- 



* There are on record histories of inherited gigantism (de Neuville: Nainset Grants. 
Reoue des Revues, Jan., 1898, cil. Bassoe) ; but Bateson, in his MendeVs Principles of Hered^ 
ity (1909), makes no reference to them among the various inherited deviations known to 
occur in man. He emphasizes, however, that there are many elements which enter into 
the single "character" we call height. 

Gfne need but recall that Groliath of Grath had a giant brother whose stafiT was as thick 
as a weaver's beam, and that Goliath's four sons were giants, one of them with twenty- 
four fingers and toes (II Samuel^ xxi, 16-22; I Chronicles, xx, 4-8). Doubtless, too, 
Rabelais based his story on somethmg more than folk-lore. 

231 
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ested in heredity, has traced a tendency to the condition through several 
generations, there being two distinct strains in the family — a "virile type" 
with early hirsuties; and a smooth-skinned, comparatively hairless and what 
he calls "girlish type" in which adolescence is delayed usually imtil the 
seventeenth or eighteenth year, as was true of himself and his brother. 
The variations in this family apparently descend in sex-limited fashion to 
the males, similar to the descent of such dominants as hsemophilia and 
color-blindness. 

It would seem, therefore, that there may be certain inherited deviations 
which may in all likelihood be attributable to transmissible ductless gland 
properties; and, as has been suggested in discussing the cases which showed 
these traits, a fimctional glandular instability may exist in these individuals 
which makes them more susceptible, under stress, to alterations which border 
on the pathological. 

Apart from any inherited constitutional peculiarities, five of the patients 
in this series have shown some minor congenital defects — ^rather too 
large a proportion to be merely coincidental. In Case XXVII there was a 
persistent allantoic canal. In Cases X and XIII the toes were short and mal- 
formed with a tendency toward webbing. The median maxillary incisors 
were wanting in Case XXII, and Case XLVI showed a supemimierary nipple. 

It has been suggested that in certain individuals there may be some 
inherited instability of the gland which makes it susceptible to alterations 
which border upon the abnormal so far as its functional activity is concerned. 
Such periods of stress may occur during the course of the more serious physio- 
logical epochs of life, through accidental or operative glandular mutilations, 
or as a consequence of disease, notably infections. 

Unquestionably traumatism plays a certain role, for in six of the patients 
in this series (Cases V, VIII, XII, XXI, XXXIII and XLVI) the early 
symptoms were apparently incited by an antecedent cranial injury. It will 
be noted that they are all patients with subsequent hypopituitarism, asso- 
ciated in all but one instance with an interpeduncular tumor. 

The incidence of trauma in relation to intracranial tumor in general is 
well recognized, and represents, roughly, about 15 per cent, of our series of 
some 300 cases. Whether the injury is actually causal or merely serves to 
stir into activity a latent process, is of course uncertain. 

Physiological Epochs. — A dolescence, pregnancy and the 
climacteric doubtless represent periods of life in which occur the most 
striking and abrupt of all the physiological alterations to which mankind is 
heir. In some animals there are other more notably seasonal states, such as 
hibernation, which can be placed in the same category. These con- 
ditions are often coupled with more or less definite clinical manifestations on 
the part of the ductless gland series — changes which, for obvious reasons, 
have been recognized in the sexual glands and thyroid, but which have been 
largely unobserved in the case of the other glands, owing to their inaccessible 
position. 

This is particularly true of the hypophysis, for though experimentalists 
have shown that the interrelation between the interstitial cells of testes or 
ovary and the pituitary body is a most intimate one — ^far more intimate 
than with the thyroid, for example — the utter inaccessibility of the struc- 
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ture, which has precluded investigation by prescribed clinical methods, as 
well as the unfamiliarity with the symptoms brought about by its states of 
over- or under-activity, has left the whole subject in obscurity. 

Puberty. — The possibility that, coincident with the adolescent period, 
there may be functional alterations in the hypophysis has not, so far as I am 
aware, been clinically suggested or histologically demonstrated. However, 
there are reasons for believing that at this age demonstrable changes occur 
which, in association with a primarily unstable gland, may so upset the bio- 
chemical processes of the body that they cross the boundary from a purely 
physiological state to one which borders on the pathological (cf . Case I) . 

The rapid increase in stature which occurs during the adolescent period 
is in all likelihood due to an hypophyseal hyperplasia.* The same factor 
may well account for the occasional spontaneous glycosurias characterizing 
this period of life; and it is not improbable that during this epoch the toler- 
ance for carbohydrates is actually low in all individuals, as is possibly true 
also in pregnancy, in which state a transient physiological hyperpituitarism 
is more clearly demonstrable, as we shall see. 

It is conceivable, furthermore, that the acquirement of secondary sexual 
characteristics, which Tandler,^^^ Hanes"^ and others have definitely shown 
to be related to the interstitial cells of Leydig in the testis, may in some way 
be dependent upon a primary hypophyseal stimulus — a conjecture which 
would seem to receive some support from the bizarre cases of early sexual 
development with certain types of hypophyseal or pineal tumor. The reverse 
condition — namely, faihu'e to acquire secondary sexual characteristics, 
stimting of growth and a high rather than a low tolerance for sugars — due 
to hypophyseal insufficiency is easily produced by partial experimental extir- 
pation in preadolescent animals. 

Hibernation. — Here the possibility of a controlling hypophyseal factor 
is equally conjectural, though it is a natural assumption — granting the low 
tissue metabolism of these states — ^that the ductless gland series, which so 
intimately affects metabolic processes, is functionally dormant.f 

In clinical conditions of hypophyseal deficiency somnolence is a con- 
spicuous feature. It is suggestive, at all events, that in both the physiological 
state of hibernation and the pathological condition of hypopituitarism there 
is a tendency toward unwonted sleep, a subnormal temperature and slowed 
pulse, a lowered metabolism with diminution of the carbon dioxide output, 
a definite hypasthesia of the body to painful stimuli, and, in the males at 
least, an hypoplasia of the sexual glands. In the clinical states, moreover, 
these symptoms can be largely alleviated by glandular administration. 

* Tandler*** has observed that normal individuals in whom adolescence has occurred 
at an early age remain, as a rule, short-limbed, whereas those with a tardy adolescence are 
long-limbed. In other words, early sexual development indicates early closure of the 
epiphyses: delayed puberty (of which artificial eunuchism represents the extreme example) 
suggests delayed epiphyseal union. 

Rotch and Smith*^*» have approached the subject of epiphyseal union as an indica- 
tion of physiological development from quite a difiFerent point of view. 

t Gemelli has found in the marmot that after hibernation the hypophysis, presumably 
awakening from a state of functional inactivity, shows an apparent cellular hyperplasia 
with mitotic figures. 

Hansemann, in the same animal, found during hibernation no interstitial cells of 
Leydig; but when the dormant period had passed these cells increased so greatly in number 
that the testis on section resembled a sarcoma. 
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This matter has been briefly discussed in relation to the history of a 
patient (Case XVI) in whom long periods of somnolence were seemingly 
seasonal. It is not improbable that a periodic functional exhaustion of the 
gland may bear some relation to normal sleep, the causation of which has 
been the source of much speculation among physiologists. 

Pregnancy. — In this state the hypophyseal relationship is somewhat 
more clear. Hypertrophic changes in the gland with cellular hyperplasia 
have long been noted (Compte (1898)," Launois and Mulon (1903)'" and 
others). Furthermore, that functional alterations occur comparable to those 
which more obviously affect the thyroid has been surmised from the remark- 
able cases which from time to time have been recorded (von Reuss e/ al.) of 
fleeting bitemporal hemianopsia during the last weeks of the multiparous 
gravid state, as well as from the not infrequent cases in which hypertrophy 
of the turbinates (66 per cent. Freund ; 85 per cent. Zacharias) and temporary 
enlargement of the lips and nose, with thickening of 
the tissues of the hands and feet, have suggested 
acutal transient acrom^alic changes. 

Pointing, too, in the same direction are the 
not infrequent glycosurias of pregnancy; and I am 
under the impression that a notable increase in stat- 
ure has been described as occurring occasionally in 
young pregnant women. 

Thanks to the conclusive studies of Erdheim 
and Stumme," the question of functional hypertro- 
phy has passed beyond the stage of conjecture. 
iTsmTif *p?^n^Ty,*H^gb"89c|'! These authors have demonstrated, by actual meas- 
™teri'o**"rQ'b?'*^omSi*'^abS'™l "remcnt of 150 glands of pregnant women, not 
^iJm h^nioih"^^ ''"™ '""' "^^'y ^^^ occurrcncc of a definite color change from 
grayish-red to whit*, but also an increase in the 
size and weight of the structure. Thus the average weight of the gland of 
p r i m i p a r a was found to be 84.7 eg., the observed maximum being 
110 eg.; whereas the average of nullipara was 61.8 eg., with a maxi- 
mum of only 75 eg. After parturition there occurs a subsidence, the invo- 
lution being complete at the termination of the period of lactation. With a 
succeeding pregnancy a further augmentation takes place, the glands of m u 1- 
t i p a r a averaging 106 eg., with an observed maximum of 165 eg. (Fig. 298). 
What is more important, definite histological changes are apparent in 
the pars anterior, where there occurs a multiplication of lai^e neutrophilic 
elements which are apparently derived from the normal chromophobe cells 
(Hauptzellen). The acidophilic cells no longer dominate the field, and such 
of the characteristic eosin-staining elements as are to be found are seemingly 
crowded away from the sinuses which they once lined (Figs. 299, 300). It 
is many months after parturition before the acidophils reg^n their former 
predominance. 

In the pars anterior of pr^nant dogs, cats and rabbits, as well as of the 
few human glands that we have examined, the picture described by Erdheim 
and Stumme has been present. Moreover, a marked hyperplasia may also 
be seen in the epithelial investment of the pars nervosa — at least this has 
been observed in the canine gland. 
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In this connection the demonstration by Ott"" and by Schafer'" and 
Mackenzie"^ oi a powerful galactogogue substance in the posterior tobe 
should be recalled. Of interest 
also is the fact that posterior tobe 
extracts have a specific action 
upon smooth muscle and partic- 
ularly upon uterine fibres, intra- 
venous injections in pr^nant 
animals almost invariably produc- 
ing abortion. It is not impossible, 
therefore, that normal parturition 
may be incited by the secretion 
of the hyperplastic gland, which 
reaches its culmination in the last 
month of the gravid state and 
which periodically discharges with 
the menstrual cycle. 

It is apparent from the fore- 
going that within normal func- 
tional limits wide anatomical va- 
riations may occur. It is readily 
foreseen, therefore, that ultra- 
functional transitions with some 
manner of secretory perversion 
may be easily acquired. For example, repeated involutions from the 
chromophobe hyperplasias of the Erdheim and Stumme type 
may bring about a physi- 
ologically inactive con- 
dition of the gland which 
borders on the pathological; and 
thus a measure of hypopituitarism 
may in all probability account 
for the excessive adiposity, loss of 
hair, asthenia, subnormal temper- 
ature and so on, not uncommonly 
seen in women after multiple 
pregnancies. On the other hand, 
the transitory clinical mani- 
fest ations of glandular 
overactivity already men- 
tioned may persist, or 
even increase, after the 
termination of the preg- 
nancy. 

of tun' l«S" re '^Mnr^'b'jlTir "redoSm.Qceof'irhrt^ '^^^^ '° ^^^ paticntS in OUT 

mopybJTlem"S"°F/wh?ch'°now"jne™h""Jn,^B■^s^ series (Cases II and XXIV) a 

thB few eomnophiles (B) b«iii( crowded to the centre ol . , i , , . ' , 

tbe cell ooiumni (Beiwiey fii«iion; iron hmmBimyiin). glandular hyperplasia apparently 

incited by pregnancy overlapped 

the pathological and led to fixed acrom^alic changes with ultimate secondary 



236 PITUITARY BODY DISORDERS 

hjrpopituitarism. Again, in Case VII there may have been some relationship 
between the disease and the preceding multiple pregnancies, though the patient 
showed no definite clinical traces of an overactive stage, unless the X-ray of 
the fingers (Fig. 61) may be so interpreted. The main features from the out- 
set were those of glandular insufficiency, and it is notable that menstruation 
after a long period of amenorrhoea was re-established by organotherapy. 

The gonadal and hypophyseal interrelation is, of course, far more com- 
plex in the female than in the male, in whom but one element — the cells of 
Leydig — is concerned, whereas in the female both interstitial cells and corpus 
luteiun exercise an important r61e in interglandular relations. 

Infections. — The incidence of acute infectious processes is apparent in 
a number (seven at least) of our cases, more notably among the individuals 
exhibiting primary hyperpituitarism. This possibly could be expected from 
analogy with the thyroid, for more or less outspoken hyperthyroidism is 
far from an infrequent accompaniment or sequel of acute febrile processes. 

In two of the acromegalics (Cases XXVIII and XXX) the onset of sjonp- 
toms was coincident with a tuberculous infection. In Cases II and XXIX 
also there was an inamediate history of some obscure pulmonary affection. 
In another (Case XXIII) it is evident that the overgrowth followed a severe 
tjrphoid and pneiunonia at the age of 14, though the present tumor manifes- 
tations with signs of glandular insufficiency and dyspituitarism did not 
appear until the 38th year. Messedaglia (1908)^" in his elaborate mono- 
graph has fully commented on this aetiological factor, one of his patients 
likewise having had an antecedent typhoid. 

Emphasis has been laid, especially by Delille,** upon the fact that histo- 
logical changes are apparent in the hypophysis of individuals who have suc- 
cumbed to infections. This we have noted in our canine series, for what we 
regard as a functional hyperplasia of the posterior lobe is commonly seen 
after distemper or meningeal infections. Gemelli, Guerrini, R^non, Thaon 
and others have also described anterior lobe hyperplasias which have been 
occasioned by experimental infections, and according to Delille the changes 
which occur in rabbits after the inoculation of the typhoid bacillus are par- 
ticularly striking. Undoubtedly the gland normally reacts to bacterial intoxi- 
cations, and the fact that animals subjected to a partial hjrpophysectomy 
are so susceptible and so unresistant to infectioas is possibly attributable to 
the deprivation of some antagonistic substance which the intact gland is 
capable of evolving. 

If these alterations, therefore, actually represent functional hyperplasias 
brought about by the need for some antitoxic property contained in the 
gland's secretion, it is not unlikely that other manifestations of functional 
activity will in some cases prove to be clinically observable, just as they are 
in association with the functional hyperplasias of pregnancy. 

For example, there seems to be a general impression among physicians 
that particularly in typhoid a notable augmentation of skeletal growth may 
take place when the illness affects young adolescents. Though there seem to 
have been no specific studies — at least of common knowledge — ^relating to 
these matters, nevertheless there have been occasional comments in the litera- 
ture upon the siuprising increment in stature which has occurred during 
convalescence of young individuals from typhoid — in extreme cases amount^ 
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ing, in a few weeks, to two inches or more. Under these circumstances, 
moreover, the rapid growth of the long bones has not infrequently been 
associated with tenderness over the epiphyseal zones, and transverse atro- 
phic striae (vergetures) due to stretching of the skin may even occur in the 
neighborhood of the joints. 

An interesting assemblage of these cases has been made by Jean Chanal," 
who attributes the phenomenon to a direct effect of the bacillus of Eberth 
in stimulating the epiphyses to unusual activity. It, however, seems much 
more probable that the condition is attributable to a fimctional pituitary 
h3rperp]asia with liberation of the pars anterior hormone of growth in 
imusual amounts. 

Arteriovascular Lesions. — These, under certain conditions, may unques- 
tionably jeopardize the activity of the gland by a diminution of its blood sup- 
ply, despite the abundant provision which nature has made against any such 
mischance by surrounding the structure with an arterial and venous circle. 

We have observed one striking example in a yoimg woman of 36 with 
extensive cerebral endarteritis, presumably of luetic origin. Following an 
attack of hemiplegia, definite evidences of hypopituitarism occurred — a rapid 
gain in weight from 114 to 187 pounds, amenorrhoea, a subnormal tempera- 
ture and slowed pulse. Though the X-ray showed a normal sella, there were 
definite chiasmal symptoms, with homonymous hemianopsia, headaches, 
choked disc on a primary optic atrophy and so on. A subtemporal decom- 
pression was performed. Nine months later there was another and fatal 
hemiplegic attack, and a postmortem examination showed an extensive 
obliterative endarteritis of the internal carotids and Willisian vessels. 

SYMPTOMATOLOGY 

In reassembling the symptoms manifested by these various patients, 
they will be taken up seriatim in the same order in which they are presented 
in the individual case reports, namely, as(l) neighborhood symp- 
toms, (2) general pressure manifestations, (3) the 
secretory or glandular symptoms proper, and (4) 
the polyglandular manifestations. 

THE NEIGHBORHOOD SIGNS AND SYMPTOMS 

These, let it be emphasized again, serve merely as an occasional "sign- 
post" to the lesion, and so long as the road continues unfamiliar it is well 
to stop and read carefully the directions. By so doing one may learn to take 
the proper path when the directions are confused or when the sign-post is 
actually wanting. 

Subjective Discomforts. — These deserve first consideration. They are 
probably much more marked when the gland itself is the seat of hyperplasia 
or tumor than when the growth is interpedimcular and intradural, as is 
the case with the majority of the benign lesions causing primary hypopitui- 
tarism. Only in an advanced stage do the latter growths occasion intra- 
cranial discomforts of any severity. 

These headaches, usually bitemporal, often severe and persistent when 
there is considerable glandular hypertrophy, are presumably due to the 
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distention of the glandular envelope. Our operative experience with Cases 
XXVI and XXXVI would seem to point conclusively in this direction, for 
the subjective discomforts were immediately relieved in each case by splitting 
the tense capsule of the gland, which was only moderately enlarged. This 
suggests that distention of the pituitary capsule is a not infrequent cause of 
some of the conmion periodic cephalalgias of obscure origin. 

The pituitary headaches are quite diflferent in type from those incited 
by a general increase of intracranial tension such as occurs when the hyper* 
plastic gland has burst through its envelopes and extended widely into the 
cranial chamber (e.g. Cases II and V). Under these latter circumstances 
one may expect to find some measure of choked disc superimposed on the 
primary optic atrophy. 

It is notable that the pituitary headaches proper often subside coinci- 
dent, presumably, with a stationary process or with a full distention of the 
dural capsule and widening of the sella. It is remarkable, however, that the 
fossa can become greatly enlarged by slow pressure distortion with but a 
minimum of discomfort {e,g. Case XVII) even at the outset. 

A few of the patients have suffered from cephalalgia of less clear origin. 
In one acromegalic in particular (Case XXX) severe racking headaches occur 
only when he is in an upright position and subside promptly with recumbency. 
Possibly the abnormally low blood pressure may play some r61e in this, the 
disconlforts resembling those which follow lumbar puncture with withdrawal 
of large amounts of fluid. 

Pho^tophobia is another frequent source of complaint {e.g. Cases XXIII 
and XXVI). It is often associated with deep orbital discomfort and sensi- 
tiveness of the eyes to pressure. 

Deformation of the Sella Turcica.^-X-ray studies of the pituitary fossa, 
to which attention was first called by Oppenheim in 1899,^* have proved a 
most useful adjunct to the investigation of hypophyseal disease. 

Isolated single-plate examples of marked sellar deformation accompany 
a number of the more recent case reports, and special studies of the subject 
have been made by Fuchs,®^ Erdheim," Giordani,*® Jaugeas,"' Kohler"^ and by 
Fisher.®* Schiiller's admirable atlas (1905)"' should also be consulted. 

Sellar deformations, however, are merely of accessory value to the 
symptomatic manifestations, for we must realize that both extreme hyper- 
pituitarism {e.g. Case XXXVIII) and extreme hypopituitarism {e.g. Case 
VII) may exist with but little if any alteration in the shadow cast by the 
bony encasement of the gland (Fig. 301). 

There are three types of the pathologically deformed and enlarged 
sellas which may be distinguished: (1) those associated with 
thickening of the clinoid processes and dorsum ephippii; (2) those with thin- 
ning from pressure absorption of these parts, and (3) those with more or less 
destruction of all outlines. There are, of course, many subvarieties and much 
overlapping of these types, and a radiographic study of the subjacent sphe- 
noid, as Gibson's studies^ would indicate, is of importance as well as the 
mere configuration of the sella itself. 

The First Variety. — Here the enlargement is accompanied by thick- 
ening of the walls, and as this type is confined to the cases of acromegaly and 
gigantism (cf. Cases XXIV to XXXII) which are imcomplicated by adeno- 



SELLAR DEFORMATIONS 239 

matotis struma formation, it is probable that the bony thickenings are merely 
a feature of the tendency toward osseous overgrowth. In one instance 
(Case XXX) there had been such a d^ree of bony overgrowth as to maslt 
the actual enlargement of the sella until this was made evident by 
stereoscopic plat«s. 

Unquestionably, in almost all cases of acromegaly and gigantism, even 
without the secondary tumor formation shown by Cases I and II, certain 
evidences of pressure atrophy of the sellar dorsum and base will occur, for 
a process of bone absorption always accompanies the osteo-formative proc- 
ess. This is apparent in the thinned floor of the sella in Case XXXII (Fig. 
155), but a much eroded Soor and dorsum is far more characteristic of: 

The Second Variety. — ^That marked thinning with perforations of 
the sellar floor as well as of the dorsum may occur in acromegaly is shown 






by the accompanying figure (Fig. 302), but such a condition is comparatively 
rare in this disease unless the hypertrophic gland has undergone the terminal 
metamorphosis into an adenomatous struma (as in Cases I and II). 

These great distentions with absorption of bone from pressure atrophy 
are far more common in the cases of advanced hypopituitarism (Figs. 148 
and 161 of Cases XXI and XXIII furnish good examples) associated with a 
primary glandular struma. In the earlier stages there occurs a simple spheri- 
cal distention (cf, Fig. 129, Case XVIII, Fig. 134, Case XIX, Fig. 82, Case 
IX, and Fig. 89, Case X) ; whereas in the advanced stages there is an extrAme 
spherical ballooning out of the fossa, which projects far into the sphenoidal 
cells, the bony capsule being so thin as to cast a hardly perceptible 
shadow. 
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In THE THiBD VARIETY there occurs a more or less complete absorption of 
the dorsum and a downward dislocation of the base, so that the sellar land- 
marks, with the usual exception of the anterior clinoid processes, are effaced. 
This change may be brought about either by the transformation of a primary 
glandular hyperplasia into the type of malignant struma which is capable of 
bursting its dural capsule and invadii^ the cranial chamber (Fig. 106, Case 
XII), or conversely by the downward pressure of an interpeduncular growth 
which deforms and absorbs the subjacent sphenoidal bone by its progressive 
enlargement (Fig. 118, Case XVII). 

Neither of these processes, however, is incompatible with the preserva- 
tion of a fairly distinct sellar shadow of average size, though the walls are 



Fia. 302. — Photogmpb of gells turcica of an BcromegBJia with hypophyieal gtrumK, from the patho- 
loiical depanmeut of ths Johns Hopkiog Hospittl (oaCural niel. Now Iha eitreme Mpuation of tbe 

donium ael\m: &b several perforations in [he aellar base! '(Compare X-ray Pi(. 304.) 

apt to be thinned and show erosions. It may be exceedingly difficult in some 
cases of this type to identify the outlines on a single plate, the more so since 
there is apt to be a general downward displacement of the entire sphenoidal 
region. Hence many exposures from differsnt angles may be necessary, and 
it is not an uncommon experience, after several plates have shown a supposedly 
complete absorption of the dorsum sellae, to unexpectedly secure a negative 
on which the fine line of a thinned and elongated dorsum is clearly apparent 
(Fig. 165, Case XXII). 

The chief difficulty in radioscopic interpretation is unquestionably met 
with in these cases of superimposed extrapituitary growths. Only when the 
growth has led to a marked sellar deformation, as in Case XVII, are the 
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X-rays of great diagnostic value in cases of this type, for we have seen (cf/. 
Case VIII) that the sella may be fairly well preserved, even though the tumor 
is enormous and has been of long duration. 

Equally important, and more difficult to interpret, are the abnormally 
small sellas which accompany the primary glandular hypoplasias of the young 
(cf. Figs. 234 of Case XXXIV, 287 and 306). It has been our experience 
in these conditions that unusually heavy shadows are cast, particularly by the 
dorsum sell*. Exceedingly small fossse are occasionally seen (Fig. 303). 

The subject unquestionably deserves further investigation with the aid of 
stereoscopy, and "snap-shot" exposures possible with the modern quick plates 
make cranial radiography a new and important field. Some preliminary studies 
have been made in this direction in collaboration with Dr. Walter Boardman. 



Radiographic Interpretatkins. There are, of course, a multitude o( variations even in 
presumably normal atatee, variations which afTecl the position of the sella as well as its 
taxe. Needless to say, a direct lateral view on a single plate may ahow no trace ot the pocket; 
for in long-etanding lesions the sphenoidal region is apt to become depressed downward 
BO that the sella is hidden by the zygomatic arches or obscured by the shadows which are 
cast by the floor of the temporal fosse (Fig. 304). 

Under these circumstances elereoeeopic plates are absolutely essential, and indeed they 
are desirable Iq all cases, the head being tilted slightly so that one may look directly into 
the fossa. Only in this way can the full depth at the packet be clearly made out, and 
this ia particularly true of lesions associated with ballooning of the sellar floor which has 
allowed the gland and its capsule to project far into the sphenoidal cells. It is often 
necessary Id make repealed exposures from different points of view, for it is disconcerting 
to secure a n^;ative which discloses a well-formed, though displaced and thinned-out, sella 
when previous ones have seemingly shown a complete obliteration of the structure. 

This has been our experience in one or two instances in which subtemporal decom- 
pressions have been performed owing to the pretence of general pressure symptoms, a sub- 
sequent radiogram having brought into clear outline a previously obscured »ella. 

Profile radiographic measurements exceeding 15 mm. antero- 
posteriorly and 10mm. in depth may be looked upon as i n d i- 
16 
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eating an enlargement (cf. Fig. 301), find, as our cases have shown, the adult 
profile dunensionH may vary from a sella of this sise to one considerably over 30 milli- 
metere. The skeletal measurements, given by Arthur Keith"' for the Dormal, average 10 
to 12 mm. antero-posteriorly, 14 to 15 mm. transversely and 8 mm. in depth. A slight 
magnification naturally occurs on the X-ray plate. 

Usually a greatly enlarged sella may be expected when neighborhood symptoms are 
pronounced, though, as stated, this is not neccasarily true of primary int«rpeduncular 
tumors. On the other hand, neighborhood symptoms may be absent and yet the' sella be 
large, as is trtie not only o( most of the acromegalics and of the giant in this series, but of 
some of the cases of hypopituitarism as well (e.^. Case IX). 

With an undistended sella there is often a single clear basal outline, but a doiMe 
amtmiT is often apparent {e.g. Figs. 129 and 134) when there has been any considerable dis- 



tention of the fossa. The inner tine corresponds with the lateral openings of the fossa; the 
outer and lower with the downward median bulge of the sellar floor. The lower line will 
ultimately disappear or become indistinct when the distended floor has undergone absorp- 
tion from pressure atrophy. However, even with extreme thinning of the base, good stere- 
oscopic plates will often show a trace of this outer line bulging downward almost to the floor 
of the sphenoidal cells. 

Under such circumstances the operator need not expect to enter recognizable sphe- 
noidal cells in approaching the gland from below, for as soon as the anterior sphenoidal 
wall is opened he will come directly down upon the gland, covered with bttle more than 
tlunned scales of bone and mucosa. Needless to say, too, the lower of the curvilinear lines 
will be seen to have disappeared from a n^ative taken after a sellar decompression. 

It is our impression that single plate exposures should be made by focusing directly 
over the hypophysis perpendicular to the sagittal plane, whereas stereoscopic 
exposures should be made from the side and above, so that one 
may look down into the fossa. 
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Though the patients in our series have been under observation a com- 
paratively short space of time, it has been noted in the interpretations, 
of the case reports that a measurable progressive enlarge- 
ment of the sella occurred in one or two instances. Thus 
in Case XIX, one of chromophobe struma with incipient h3rpopituitarism, 
the measurements increased from 2.0 by 1.8 cm. to 2.3 by 2.0 cm. in nine 
months; and again, in Case XXVIII, one of acromegaly, there was a 
measurable increase from 2.0 by 1.6 cm. to 2.3 by 2.0 cm. between July, 
1910, and July, 1911. 

It is presumable, therefore, that serial radiograms may 
under some circumstances be of value in determining 
whether or not the hypertrophic condition of the gland is advancing. Could 
this have been determined in some of the cases in this series (e,g. Cases XI, 
XII, and XXI) and a prompt sellar decompression have been performed, 
the patients might have been spared their present loss of vision — often the 
most distressing outcome of the malady. 

We have seen that, as the result of pressure absorption, defects will be 
found in the sellar base; and with successful stereoscopic plates they may 
actually be seen in favorable cases. They may be multiple (Fig. 302) or there 
may be a single median opening, as in the case of the giant Turner (Fig. 227). 
Such defects in the sellar base were, found by Levi (1909) *~ in some museum 
preparations of acromegalic skulls, and were interpreted as indicating a per- 
sistent craniopharyngeal canal — a conclusion which must be accepted with 
reservations, inasmuch as a histological examination of the contents of Jhfe 
canal is necessarily precluded in the dried specimens. 

Visual Disturbances. — These are the most common and, needless to say, 
the most serious of all neighborhood signs. The optic nerves. are particu- 
larly apt to suffer, whether from an extension of a hyperplastic struma be- 
yond the sellar confines, or from the effects of a primary infundibular growth. 
Consequently the degree of implication of chiasm, 
nerves or tracts bears no direct relation tothe 
sizeofthesella. 

Thus in most of the acromegalics (Cases XXIV to XXXII inclusive) 
there was an enlarged sella without visual disturbance. On the other hand, 
in the patients with primary hypopituitarism and chromophobe struma 
(Cases XIV to XXIII) the visual disturbances were usually profound, though 
in occasional instances (e.g. Case IX), even of lesions of this type with marked 
sellar enlargement, the optic nerves have thus far escaped. 

The ATROPHY is a so-called primary one and the disc shows no oedema 
except in the late stages, when the growth has reached such a size as to lead 
to general pressure phenomena — due, in the vast majority of instances, to 
an occlusion of the foramina of Monro with resultant hydrops lateralis ven- 
triculonun. This complication usually brings on pressure symptoms with 
some abruptness, with an increase of headache and possibly vomiting: and 
imder these circumstances a choked disc may become super- 
imposed on the atrophic nerve head (vide Cases II 
and XI). 

Still, even this sequel cannot produce a neuroretinal oedema if the nerves 
are completely enveloped in the tumor mass (cf. Case VIII), for the sheath 
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of Schwalbe can no longer be distended by the tense cerebrospinal fluid — a 
strong argument in favor of the mechanical versits the toxic theory of so-called 
optic neuritis of tiunor. 

Of the 23 patients with tumor manifestations, only one (Case VIII) 
had become completely blind in consequence of a primary atrophy, though 
another (Case I) was nearly so, and in Case XXII a short period of total 
amaurosis preceded the operation, which led to a prompt restoration of par- 
tial vision. In only one individual in the whole series of patients subjected 
to operation is the condition uninterruptedly progressing toward blindness — 
this is an instance of superimposed choked disc with a secondary atrophy 
(Case XI) following an intracranial extension of the lesion. 

It is safe to say that the amblyopia associated with a 
primary atrophy more often represents a physio- 
logical block to light impulses than an actual de- 
struction of the nerves, as the post-operative restoration of 
vision in previously blind eyes in a number of individuals of the series 
exemplifies.* 

Some degree of exophthalmos has been shown by almost all of the 
patients with tumor: it is rare in the absence of a definite growth. Pre- 
sumably, therefore, it is purely a local stasis phenomenon (cavernous sinus?) 
and bears no clinical relation to a sympathetic stimulation or to an associated 
hyperthyroidism. 

Perimetric Deviations. — Some distortion of the visual fields has been 
demonstrable in all but two of the twenty-three patients showing pro- 
nounced neighborhood symptoms (Groups I and II). However, the sup- 
posedly typical bitemporal hemianopsia with a ver- 
tical meridian which bisects the macula is conspic- 
uously rare in the series. Indeed, in the twenty-one cases 
there are only three instances of fairly symmetrical bitemporal field defects 
(namely. Cases X, XVIII and XXIII), and it was fortuitous that the patients 
happened to be seen in exactly this stage of the process. 

Of the remaining eighteen patients, one (Case VIII) was blind on admis- 
sion, doubtless after a bitemporal hemianopsia, and another (Case XXII) 
was nearly so, though some vision returned in the nasal fields after the opera- 
tion. Eleven of the patients (Cases I, V to VII, XIV to XVII, and XX to 
XXII) were blind in one eye, the process having started as a bitemporal 
defect in six instances, as an homonymous defect in four and being uncertain 
in two (Cases XIV and XXI). One of the patients (Case II) showed a typical, 
and another (Case XI) a fairly typical homonymous hemianopsia. 

It becomes apparent from this brief smnmary, in the first place, that 
homonymous defects, or tendencies in this direc- 
tion, are at least half as frequent as bitemporal 
ones. Indeed, they are possibly quite as frequent; for in a number of the 
patients who have been referred to us the diagnosis has been based solely on 

* In a patient, totally blind, operated upon in October, 1911, since these paragraphs 
were written, a large hypophyseal cyst was opened. Four hours later vision nad so far 
returned in one eye that she was able to count fingers (No. 29 of operative table). 

Another patient, with a typical bitemporal hemianopsia, showed normal fields the 
day after operation (STo. 40 of operative table). 
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the existence of a bitemporal hemianopsia, and doubtless there are many 
in whom an homonymous defect, even though coupled with pallor of the 
discs, would not have been regarded as equally significant. 

Attention has been called by several writers to the coincidence of homony- 
mous hemianopsia with hypophyseal and chiasmal lesions. In the three 
patients in whom the source of the lateral pressure was disclosed postmortem 
(Cases II, V and XV) the glandular struma had burst its capsule and extended 
upward along the left side of the chiasm in two of them, producing a right 
homonymous defect, and to the right side, with a left homonymous defect 
in the other. 

It is apparent, in the second place, that unilateral amblyopia 
may occur with but little if any perimetric devia- 
tion in the field of the opposite eye (cf. Cases V and XXI). 

Finally, and what is perhaps of greater clinical significance, mere ten- 
dencies toward temporal defects must be carefully 
looked for, particularly defects limited to the color peripheries, if one 
wishes the perimeter to serve in making a diagnosis before the time when 
crude finger-tests suffice to demonstrate a complete hemianopsia. 

Heretofore perimetric investigations of these conditions have been con- 
fined largely to the observance of advancing lesions, and, as the process is 
notably slow, often extending over years, the sequence of the changes is 
rarely observed. Hence, an exceptional opportunity is given the surgeon 
to study reversals of the process, which occur at a more rapid rate after 
the nerves have been in a measure released from pressure by operative 
procedures.* 

A sufficient number of charts have been reproduced with the foregoing 
histories {e,g. Cases X and XIX) to show the method of progress of a hemian- 
opsia. The primary defect usually first involves the color boundaries alone 
in one upper temporal quadrant. This is followed by a more or less complete 
temporal hemiachromatopsia, possibly with a "slant" in the upper temporal 
form field, which gradually spreads downward until most of the temporal 
field is involved. In all cases the color fields are in- 
volved first: the form fields later. The macular area 
is often spared for a long time, but finally it becomes impUcated in turn, first 
in its temporal half. Finally, the whole central area enters the bUnd field, 
and the nasal field in turn progressively shrinks away from the centre. It is 
to be emphasized that rarely are the two eyes affected in 
equal degree, and also, that after operation, resto- 
rations occur in reverse order. 

Though there are, of course, variations and exceptions, this sequence is 
fairly typical of the progress of the constrictions in the cases with a bitem- 
poral tendency. Hence, it can be readily appreciated that the chance is small 
of encountering a patient in a stage of the process when a vertical meridian, 
including the macula, demarcates the blind from the seeing field symmetrically 
in the two eyes. 

J. H. Fisher,®* in an interesting study of nine cases, reported largely from 
an ophthalmological point of view, and Arnold Josefson,^^ in his report of 

* This will be made the topic of a detailed report in the series of papers in collabora- 
tion with Dr. Q. J. Heuer on field distortion in cases of brain tumor. 
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eleven carefully observed patients, both call attention also to the fact that 
the temporal fields, at least those for form, appear to be lost from above 
downward. 

Abnormal pupillary conditions are, of course, closely linked with the 
optic atrophies and perimetric changes. A definite hemiopic pupillary reac- 
tion (Wernicke) and a negative oculomotor response to the prism deflection 
of an image to the blind half of the retina (Wilbrand) may be expected only 
when half blindness is complete; and, as I have just said, it is unusual for 
the patient to be seen at exactly this stage of the process. A positive Wer- 
nicke reaction can be of value only in the rare cases in which the use of the 
perimeter is for one reason or another precluded. 

In many of the patients, some measure of oculomotor implication was 
either suggested by the history of periods of double vision, or was obvious 
from palsies apparent at the time of admission. This is particularly true 
of the cases with pronounced neighborhood sjonptoms, due to interpeduncular 
lesions, whether primary or arising from an extrasellar extension of a pituitary 
struma (cf. Cases I, VI, VII, XII, XVII, XX). It is notable that even with 
an extreme distention of the pituitary fossa from a lesion which presumably 
remains intrasellar there may be no implication of the oculomotor nerves. 

Slight nystagmus has been frequently observed even when the 
ocular movements have been unaffected by palsies. 

Other evidences of local implication of the cerebral nerves may accom- 
pany extrasellar lesions. Anosmia may be complete in such advanced cases 
as Niunbers V, VIII and XI, and in one patient, not included in the series, as 
the history is somewhat incomplete, anosmia with primary optic atrophy and 
adiposity were the only signs of the lesion. Post-operative anosmia is a neces- 
sary sequel (cf . Case XXVI) of Schlofifer's method of surgical approach to the 
gland, but is obviated by the lower transphenoidal method to be described. 

Occasionally trigeminal neuralgia is a source of complaint 
{e,g. Cases XIV and XVII), and Fig. 127 shows the nerve compressed by an 
interpeduncular growth. Large extrasellar tumors Ukewise may press upon 
the cerebral peduncles and cause spasticity (cf . Cases III and V) 
or add to that which the pressure of an internal hydrocephalus may already 
have elicited. If the cranial indentation is more marked on one side than on 
the other there may be an especial exaggeration of the deep reflexes on the 
contralateral side (Case VIII). 

Similarly the uncinate region is not infrequently indented by 
the growth, and characteristic uncinate seizures with a gustatory or 
olfactory aura are surprisingly common, there having been seven examples 
of this type of epilepsy in the series (cf. p. 272). 

Evidences of f r o n t a 1 lobe involvement also occur as a result 
of the direct implication of the lower fore-brain by an enlarging growth (cf . 
Cases V and VIII). Symptoms thus produced, however, are apt to be merged 
with the mental deviations attributable to disturbed glandular activity, to 
be described in a later section (p. 270). 

Nasopharyngeal Signs. — Finally, it must not be forgotten that there may 
be signs and symptoms referable to the nasopharynx. A history of trouble- 
some epistaxis is very common, and the bleeding may be excessive {e.g. 
Cases XI, XII and XIII). It is not unusual for patients to mention an 
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occasional unexpected and intermittent discharge of mucus into 
the pharynx {e.g. Case X). This probably explains why so many of these 
unfortunates have been subjected to prolonged treatment for supposed pri- 
mary sinus disease: doubtless, too, many of the recorded instances of primary 
optic atrophy in supposed association with disease of the sphenoidal cells 
may be thus accounted for. 

Our operative experiences have shown us the true nature of the process, for 
in four or five instances, on removing the anterior wall of the sphenoidal cells, 
a retained mass of tenacious white mucus has been expelled from the cavity 
at each side of the protruding sellar base, which extended so far downward 
into the cells as to partly occlude the sphenoidal foramina. A similar reten- 
tion of mucus has been (Usclosed postmortem in two individuals (Cases V and 
VIII) in whom transphenoidal operations had not been performed. Occasion- 
ally a temporary relief from discomfort may follow the spontaneous discharge 
of this mucus, as related in some of the case reports {e.g. Cases I and X). 

A complete physical examination should always include the retro- 
pharynx. In a few of our cases (XI, XVII and XXIII) an actual protrusion 
of the tumor could thus be seen, and in another, a nodule was visible which 
was taken for an enlarged pharyngeal hypophysis. 

In view of the unquestionably close relation of many states of dyspitu- 
itarism — ^particularly those of primary glandular insufficiency — ^to lymph 
hyperplasia (status thymo-lyinphaticus), it is quite probable that there may 
be a tendency toward adenoid formation in the pharynx, irre- 
spective of the presence of a pharyngeal rest (p. 6) such as Civalleri 
and Erdheim have described. A number of our patients with primary hypo- 
pituitarism have shown large tonsils and adenoids, and in several of them 
previous operations had been performed. Doubtless in an extensive adenoid 
operation the pharyngeal hjrpophysis can be removed with the median tonsil 
itself. But whether this can have any influence on the economy, one way or 
another, is conjectural. 

In two of the patients {e.g. Cases IV and V) with infantilism. Dr. Crowe 
observed in the pharynx a small median cleft or pit, which we at first inter- 
preted asa relic of Rathke's diverticulum. In all prob- 
ability, however, it represents the bursa pharyngea of Killian (1888),^** which 
lies somewhat posterior to the pharyngeal hypophysis and has a different 
developmental origin, representing presumably the position of the notochord. 

Cerebrospinal Rhinorrhcea. — ^This was discussed at some length in 
relation to Case XIII, the only instance in the series of true cerebrospinal 
fluid escape, which must be distinguished, of course, from rhinorrhoea of 
accessory sinus origin. Boyd" has reported a case, evidently one of h3ri>o- 
pituitarism with stnunous degeneration ("sarcoma") of the gland, which was 
associated during life with a true cerebrospinal rhinorrhoea. It is notable 
that after transphenoidal operations there is no persistent mucous discharge. 
Indeed, there is surprisingly little rhinorrhoea of any kind after the first 
few days, and the experience with Case XIX shows that the mucous 
membrane quickly covers the area of denudation.* 

* In three of our later cases (Nos. 36, 38 and 40 of the operative table) there has been 
a temporary post-operative cerebrospinal rhinorrhoea with recovery. 
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THE GENERAL PRESSURE SYMPTOMS 

These have been considered in part in relation to the subjective dis- 
comforts which accompany sellar distention. However, the diagnostic error 
which led us to overlook a cerebellar cyst in Case XXXVIII serves to illus- 
trate the ease with which pressure disturbances from a general increase in 
intracranial tension may be misconstrued. Doubtless every patient with 
pituitary manifestations, in whom there is any suggestion of pressure symp- 
toms, should be scrutinized with the possibility in mind either of an intra- 
cranial extension of an hypophyseal struma or of a coincident growth 
elsewhere. 

The condition is easily recognized when a choked disc is superimposed 
on a primary atrophy (e,g. Cases V and IX), but it must be borne in mind 
that a large intracranial extension of an infundibular tumor (as in Case VIII) 
may so envelop the optic nerves as to prevent the crowding down of cere- 
brospinal fluid under tension into Schwalbe's sheath. Hence, even with 
extreme tension from a large tumor and secondary hydrops of the lateral 
ventricles a neuroretinal oedema — ordinarily the most reliable sign of ten- 
sion — ^may be wanting. 

Headache, therefore, may be the only symptom, for vomiting — an incon- 
spicuous feature, indeed, of most intracranial tumors — is particularly unusual 
in these patients. There are, however, certain telltale signs of pressure 
which are of value. Among these are the extracranial evidences of venous 
stasis, shown by the fullness and tortuosity of the palpebral venules as well as 
of the larger veins of the scalp. The X-ray also is of value in this connection, 
for it may show not only the signs of pressure enlargement of the diploetic 
channels but also points of pressure atrophy brought about by the small 
arachnoidal herniations of Wolbach. 

An operative prognosis hinges very largely on the presence or absence 
of these signs of a general increase of intracranial tension, which may be so 
extreme (Cases V and VIII) that measures directed toward its relief, irre- 
spective of the hypophyseal implication, are largely futile. 

THE GLANDULAR MANIFESTATIONS 

Modifications of Skeletal Development — The r61e of the hypophysis in 
growth is of primarj*^ interest, and before briefly analyzing the conditions 
presented by the patients in this series it is advisable to review the present 
interpretation of the glandular relationship to body stature. 

Experimental investigations, as we have seen (p. 15), have thrown merely a nega- 
tive light on the matter in so far as they have made clear that hypophyseal deficiency — 
presumably of pars anterior — inhibits complete skeletal development; and it has been sug- 
gested that this may be due to a consequent lowering of the phosphorous and calcium content 
of the blood. 

So far as I am aware, there is only one certain experimental method of inciting skeletal 
overgrowth, namely by early castration, and it is probable, after all, that, as Tandler sug- 
gests, the skeletal elongation characterizing eunuchism is merely an expression of a second- 
ary hypophyseal hyperplasia. 

No one has definitely succeeded in simulating a fixed state of fimctional overactivity 
of any member of the ductless gland series, whether by feeding experiments or by hetero- 
geneous transplantations. 
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Unquestionably there is some chemical process at work behind the actual glandular 
hyperplasia (Vassale, Cagnetto et al.)^ and imtil this can be determined we must not only 
await the experimental reproduction of states of functional overactivity but must also 
continue to speak of the glandular change as the primary incident in the process. 

In order to acquire a definite knowledge of these processes it has been necessary to 
turn to the study of such clinical syndromes as are presumed to be an expression of over- 
activity of one or another of the glands of internal secretion; and only in the case of 
hyperthyroidism have we any fairly clear views. 

Acromegaly and gigantism have not imequivocally been proven to be expressions of 
hyperpituitarism (anterior lobe hyperplasia), and still more circumstantial and 
less convincing \b the evidence which couples hyperadrenalism with the syndrome 
of hypertrichosis, adiposity, pigmentation and high blood pressure; hyperpinealism 
with a syndrome of precocious sexual development, overgrowth and adiposity, to which 
further reference will subsequently be made; and hyperthymism with the status 
thymo-lymphaticus . 

So far, however, as functional hyperplasia of the other ductless glands is concerned — 
of the parathyroids, pancreatic islets, corpora lutea and interstitial cells of Leydig — ^we are 
as yet completely in the dark, though it is quite probable that the clinical expression of 
states of exaggerated secretory activity of each of these glands will some day be pointed out. 

On the other hand, the clinical expression of primary defidenqj on the part of the 
individual glands is better understood, partly because definite clinical syndromes are more 
easily coupled with postmortem demonstrations of destructive lesions than with demon- 
strations of hyperplasias, and partly because a state of glandular deficiency can be experi- 
mentally produced with comparative ease. 

Skeletal Overgrowth. — It must be confessed that the view attrib- 
uting the skeletal changes of acromegaly and gigantism to a functional 
hyperplasia of the pars anterior, with the production of an excessive or per- 
verted type of secretion, is not universally accepted {e.g. Parisot's recent 
analysis^^), for though testimony accumulates in its favor, proof positive 
has possibly not as yet been afforded. 

Conceptions of Acromegaly. There have been four different views which deserve 
consideration. 

(1) Marie, at first regarding the process as a general dystrophy, in his later papers 
(1888-89) attributed ittodiminished hypophyseal function.* 

(2) Massalongo (1892), Tamburini (1894). Benda (1901), Modena (1903) and Fischer 
(1910) have championed the view that the condition is due to hyper- 
function and is often associated with an hypertrophy or adenomatous h3rperplasia of 
the gland, for it is not produced by destructive or malignant growths. 

According to Benda, Lewis, and Erdheim, the elements chiefly concerned in the hyper- 
plasia are the eosinophilic cells, and there may actually be no gross enlargement of the gland. 

(3) Gauthier (1892), Strumpell (1897), Vassale (1902), Guerrini (1905) and Cagnetto 
(1907) regard the acromegalic changes as due to some underlying nutritional disorder which 
affects metabolic processes, the hypophyseal enlargement being a con- 
sequence and not the cause of the malady. (This view, of course, 

*In a personal communication (August, 1911) Professor Marie says: ". . . . qu'apr^s 
avoir pass6 par Tune et Tautre hypothdse,je n' ai plus actuellement aucune position precise 
dans cette question, et je me demande si la solution n'est pas sur une voie un peu 
differente. O'est k dire que la fait important consiste pent-4tre moins dans la quantiU du 
fonctionnement de I'hypophyse que dans les Tnodifications et les alt^ations de la sicrUionJ* 
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must be accepted by all, though it is something of a quibble, for just as in h3rperthyroi(lism, 
there must be some underl3ring biochemical disturbance which brings about the glandular 
hjrperplasia). 

(4) A few, as Silvestrini, Arnold (1894), Warda (1901) and Petr^n (1907), on the basis 
of p»:e8umably negative hypophyseal findings, conclude that acromegaly bears 
only an accidental relation to pituitary lesions. 

Parisot (1910), emphasizing the reciprocal relations of the genito-thyro-hypophyseal 
triad, does not consider that an h3rpophyseal lesion, though of frequent occurrence, is 
alone sufficient for the production of the characteristic syndrome of acromegaly. However, 
in view of Erdheim's findings (1909) of an eosinophilic hyperplasia of an accessory glandule 
in a case of acromegaly, the hypophysis itself being normal, all other negative hjrpophjrseal 
findings must be accepted with reservations.* 

Certainly most of the circumstantial evidence in our possession points 
in the direction of an oversecretion, whether normal or pathological; and this 
is at least the most acceptable present working hjrpothesis. 

The arguments favoring the hyperpituitarism conception of acromegaly may 
be assembled. 1. In the first place, in the only known conditions associated 
with skeletal overgrowth one usually finds an hypertrophic enlargement of 
the gland or a histologically demonstrable hjrperplasia — ^primary in the case of 
acromegaly and gigantism, secondary in the case of eunuchism. 

2. Moreover, experimental extirpations of the hypophysis, with result- 
ant glandular deficiency, have been shown to retard skeletal growth, and 
comparable effects are known, clinically, to be the consequence of glandular 
implication in tumor, injuries or processes of disease in young individuals. 

3. Again, as the cases in this series illustrate, acromegaly tends 
in the long run toward a state which our experiments have shown to be 
brought about by glandular insuflSciency — adiposity, high sugar tolerance 
and so on — and the fact that a low assimilation limit for carbohydrates 
characterizes the early stages of the disease suggests a coincident period of 
functional hyperplasia. 

4 Further, partial removal of the presumably hyperplastic pars anterior 
in certain cases of advancing acromegaly, notably in those of Hochen^g 
and in a case of my own (Case XXVI), have led to seeming remissions in the 
symptoms, in the same way that partial removals of the hyperplastic thyroid 
in Basedow's disease induce remissions in the symptoms of hyperthyroidism.t 
Conversely, hypophyseal feeding has been shown to cause an accentuation 
of symptoms. 

However, even if we accept these arguments favoring an original anterior 

* Acromegaly may occur in association with other diseases of the nervous system. In 
Case XXXVIII it accompanied a cerebellar cvst with hydrocephalus. Nicolas and Favre**** 
describe its occurrence in a case of Recklinghausen's disease, and a similar coinci- 
dence of the two maladies has been present in a patient recently observed in Dr. Barker's 
service. It may be noted in this connection that several of the patients (e.g. Case XXVIII) 
have shown fibroma molluscum — a feature of acromegaly to which Marie called attention. 
Petr6n"* and others have described cases with S3rringomyelia. 

t The improvement that has been observed in patients with hjrpopituitarism (dys- 
trophia adiposo^nitalis) after partial removal of the struma is not actually an argument 
opposed to this view, though it has been advanced as such. 

Under these circumstances we are not dealing with an anterior lobe hyperplasia — 
at least with one of chromophile elements — but rather with a chromophobe struma or with 
a tumor compressing the gland. Naturally the removal of some of uie growth may allow 
the compressed pars anterior elements to regain in a measure their functional activity. 
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Iqbe hyperplasia, there can be but little doubt that in the greater 
number of cases as the malady progresses glandu- 
lar insufficiency supervenes. A somewhat similar view was 
advanced in 1894 by Tamburini,'^ that the process occurs, in two phases, 
with a primary stage of glandular overactivity which later, through some 
toxic action of the secretions from the gland, has a deleterious effect on the 
constitution. Thus, if I understand him correctly, the transition stage into 
dyspituitarism which we regard as an evidence of beginning secretory insuffi- 
ciency, he attributed to the elaboration by the diseased organ of some sub- 
stance harmful to the organism and leading to a condition of cachexia. 

Our studies on carbohydrate tolerance have shown with some conclu- 
siveness that in acromegaly the individual's capacity to assimilate sugars 
progresses from a state in which carbohydrates are rapidly metabolized to 
one in which they are merely stored; in other words, from a state in which 
there is either a low assimilation limit or an actual hyperglycaemia with 
glycosuria to one in which alimentary glycosuria is difficult or impossible to 
elicit. This would appear to be the strongest argument in 
favor of the transitional character of the disease 
from hyper- to hypopituitarism, on which such great empha- 
sis has been laid throughout this study. 

The transition doubtless may occur at a stage of the malady before the 
skeletal manifestations of hyperpituitarism have become outspoken, and 
thus the acromegalic changes may be inconspicuous (e,g. Case XII); or it 
may occur after the characteristic fixed bony changes have become full- 
blown (e.g. Case XXVIII); or it may possibly -not occur at all and the 
disease may run a self-limited course after a stage of hyperpituitarism, 
with the restoration of a fairly normal glandular activity (e.g. Case XXXI). 
It must be kept in mind, therefore, that the osseous changes on which the 
diagnosis is usually based are not the disease itself but merely the expres- 
sion — necessarily a permanent one — of a period of the malady in which 
hypersecretion with skeletal overgrowth occurs. 

Whatever interpretation may finally be given these much-discussed 
matters, one point at least is now generally accepted, namely, that the skeletal 
changes in gigantism and acromegaly are expressions of the same morbid 
influence — ^whether or not this influence is related to a perversion or other- 
wise of the hypophyseal activity.* Thus Massalongo's generalization (1892)*" 
that acromegaly is delayed gigantism, has been amply endorsed by Woods 
Hutchinson (1898)*^^ and others. 

The formula of Brissaud and Meige (1895),^^ ^^Uacromegalie est le gigant- 
iame de Vadvltey le gigantisme est Vacromegalie de Vadolescent" was changed by 
Launois and Roy (1904)*** for the better into "Le gigantisme est Vacromegalie 
des sujets avx cartilages epiphisaires non ossifies^ quel que soitl eur dge.'' Thus, 
if all giants are not acromegalics, they are destined to acquire their attributes 
with advancing years, provided epiphyseal ossification occtu's before glandular 
overactivity subsides. 

Certain recorded cases are interesting in this connection. Thus, Claude 
(1897) reported a case of acromegaly in a girl of 19, of usual height, with 

* The distinction drawn by Guinon and Sternberg is rather an academic one. They 
attribute gigantism to an exaggeration of a normal process, whereas they regard acromegaly 
as an actual disease. 



252 PITUITARY BODY DISORDERS 

skiagrams showing complete ossification of the cartilages, the supposition 
being that gigantism would have resulted had the epiphyses not become 
united at this unusual age. A similar observation was made by Franchini 
and Giglioli in the case of a young girl evidently acromegalic, who was but 
fourteen years of age. Doubtless without the demonstration of precocious 
epiphyseal union, all cases of acromegaly which have been described as occur- 
ring in childhood are contestable. 

It is sometimes diflScult to say where gigantism ends and acromegaly 
begins {e,g. Cases XXIII and XXX), for many giants ultimately acquire 
acromegalic features and many acromegalics {e.g. Cases I and XXXI) show 
undoubted manifestations of gigantism. My own explanation, based on the 
view of transient hyperpituitarism, has been indicated in the comments 
upon these cases. 

The disease, in short, is the expression of a functional instability of 
the pars anterior, doubtless brou>ght aboui by some underlying biochemical disturb- 
ance which leads to (he elaboration of a perverted or exaggerated secretion con-- 
taining a hormone that accelerates skeletal growth (of the long bones if epiphy- 
seal union is incomplete, of the acral parts if epiphyseal ossification has taken 
place). Since the functional disturbance is probably a fluctuaiing one, with 
periods of increase and remission — as is known to be true of hyperthyroidism 
— epiphyseal ossification may occur during a period of quiescence in the dis^- 
order. A subsequent recrudescence with resumption of the perverted functional 
activity will then serve to superimpose acromegalic manifestations on primary 
gigantism. Acromegaly, in other words, cannot precede gigantism but 
always occurs, as in our typical example (Case I), as gigantism which has 
become acromegalized. 

It is, of course, possible that the condition, as in some giants, may pro* 
gress for years without remissions, but it seems probable from our study of 
the cases in this series that the ultimate tendency in all instances is toward a 
final and permanent state of relative glandular inactivity. 

With this interpretation, therefore, the skeletal changes typifying acro- 
megaly persist, though the actual malady has ceased, just as exophthalmos 
may persist though hyperthyroidism has ceased. We shall see that in condi- 
tions of primary hypopituitarism in young individuals, the hormone of growth 
presumably being wanting, there is failure on the part of the bones to elongate 
even though the epiphyses remain open. 

There have been 17 individuals in our series who have shown a definite 
tendency either to skeletal overgrowth as a whole (4 cases) or to bony en- 
largements of the acral parts alone (13 cases). The former, therefore, fall in 
the category of gigantism, and in all of them the symptoms can be traced to 
a fairly early period of life. Should a condition of hyperpituitarism super- 
vene in an individual in whom epiphyseal union possibly has been delayed 
until the beginning of the third decade or later, an increase in stature natu- 
rally could occur even at this late date (cf. Case XXX). However, in all 
of the ten outspoken acromegalics of this series epiphyseal union (radial) was 
complete, without a trace of the lines of ossification. In the adult indi- 
viduals (e.g. Cases XII and XXI) who showed evidences of dyspitmtarism — 
i.e., present glandular inactivity with a trace of former overactivity shown by 
suggestive acromegalic changes — the epiphyses likewise were closed. 
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In the overgrown individuals exhibiting no acromegalic tendencies it is 
interesting to note that traces of the epiphyseal lines are still demonstrable 
(Case XXIII at 39 years; Case XXXII at 36 years; Case XIII at 27 years 
of age) — an evidence possibly of delayed closure. However, though the radial 
line is still apparent in these individuals, phalangeal ossification is complete, 
and the natural explanation of their failure to acquire acromegalic tendencies 
— as they have been acquired, for example, in Cases XXX and XXXI — is 
that there has been no recrudescence of hyperpituitarism since the epiphyseal 
fusion occxured. 

These 17 cases with more or less skeletal overgrowth comprise six 
females and twelve males. All of them are white: we have seen no definite 
instances of acromegaly in the negro race. Nine of them, it will be observed, 
were exempt from neighborhood symptoms, though they all showed enlarged 
sellas. Of patients showing pronounced tumor symptoms only two (Cases I 
and II) had outspoken acromegaly, so that it may be inferred that the trans- 
formation of a functionally hyperplastic anterior lobe into a malignant 
struma is relatively infrequent. 

Throughout this discourse little has been said regarding skeletal changes 
other than those affecting the sellar configuration, the phalanges of the hand 
and the radial epiphyses. These, however, are the three most useful and 
most convenient sources of information, at least where adult types of over- 
growth, are concerned. 

The condition of the phalanges is a particularly dependable sign. From 
the external appearance of the hands we would not have ventured, in Cases 
XII, XVII and XXI, to predict that the X-ray would betray evidences 
of former, even slight, hyperpituitarism; for it is probable that the thicken- 
ings of the soft parts may in a measure subside, whereas the bony exostoses 
are necessarily permanent. Even in the more advanced cases, when phalan- 
geal alterations are conclusive, there may be no mandibular prognathism, no 
spacing of the teeth, no rounding of the shoulders, no sternoclavicular enlarge- 
ment and but little change in the cranial configuration. 

Arthur Keith (1911)^^^ has pointed out a definite resemblance between 
the configuration of the acromegalic skull, with its undershot jaw, large frontal 
sinuses, etc., and that of prehistoric (Neanderthaloid) crania, and fiulher 
emphasizes, as did Freund in 1782, the anthropoid characteristics as a pos- 
sible evidence of atavism. He has shown that the separation of the teeth is 
not so much due to an enlargement of the jaws as to a heaping up of the 
alveolar arches — an effect of mild traumatism in stimulating bony overgrowth; 
and the phalangeal and other exostoses he attributes to a similar cause in 
association with the points of musculotendinous attachment. 

Skeletal Undergrowth. — For skeletal development to be modified by 
glandular insuflSciency the process must take its start before full stature is 
attained. Naturally, the more marked cases are those in which the glandular 
insufficiency occurs before adolescence, though a state of hypopituitarism 
which is inaugurated even later in the second decade will doubtless dwarf 
the stattu'e. This is true, likewise, of deficiency in other members of the 
ductless gland series — in the thyroid, the adrenal and the thymus, as is known 
both from clinical and experimental observations. 
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Though resulting largely in an academic discussion as to the significance of terms, 
the question of skeletal infantilism, dwarfism or nanism has aroused much interest, particu- 
larly among French writers. Lorain, some years ago, characterized as"infantilism"an 
arrest of development which affects the mass of the individual rather than any special 
organ, causing nothing more than disability, delicacy and smallness of the body, and a 
genital dystrophy (cf. Case IV) such as may result when tuberculosis or the cardiopathies 
affect young adolescents. The individual, in other words, is merely an adult in 
small mould. 

Bnssaud (1907)^ objects to calling this condition ^* infantilism" and agrees with 
Meige that the term should be restricted to an anomaly of development in which the general 
morphological characteristics appertaining to infancy persist 
in a subject who has passed the age of puberty.* 

A similar discussion, it will be recalled, has been raised by Striimpell in regard to 
skeletal overgrowth — true giants being merely overgrown individuals, whereas pathologi- 
cal giants are those suffering from morbid gigantism. 

On Bnssaud and Meige^s interpretation the condition "infantilism" includes other 
factors than stature, notably the development of the generative organs. Hence, infantilism 
is a term which might be ascribed not only to the giant Turner of this series but to all the 
patients with hypopituitarism in whom the glandular deficiency antedates full adolescence 
{e.g. Cases V and XIV). 

Recently, Meige and Bauer (1911)*" have further elaborated this subject, and Bauer 
has introduced the term chdtivismeto distinguish the infantilism of Lorain — an arrest 
of development with conservation of the relative adult proportions of the body — ^from true 
nanism or infantilism, in which certain morphological characteristics of infancy 
are retained. "Nanisme complet" is the superlative of **ch4tivisme," just as cretinism is 
of myxoedema. 

Most of these discussions of the French school have centered around the develop- 
mental consequences of hypothyroidism, and the rdle of the hypophysis has entered but 
little into them. In the comment upon Case IV of this series — spoken of as a case of infan- 
tilism of the type Lorain — mention was made of the fact that Levi has described a tjrpical 
instance of the condition (Fig. 39) in which there were marked radioscopic sellar changes; 
and it is quite probable that pituitary insufficiency may play a part in these, as it does in 
the dystrophies of a different type associated with adiposity, which have been more the 
subject of interest in late writings. 

Innumerable examples of skeletal undergrowth, coupled with sexual dystrophy, have 
been recorded in the medical literature, and there are doubtless divers setiological factors 
which give rise to divers types, in many of which the pars anterior of the hypophysis may 
play an insignificant r61e or, indeed, none at all. 

To select a single instance, Byrom Bramwell" records, in his admirable Clinical 
Studies, a case entitled "Infantilism: No Apparent Cause." 

A sexually and physically infantile man (Fig. 305) with the appearance of a pre- 
adolescent but who was actually 27 years of age. His body was hairless and there was 
no beard. The genital organs were infantile: the voice juvenile. He was but four feet 
tall. Adiposity was marked: weight 67 pounds. Mentality unaffected. His only 
complaint was of occasional headache. 

One may compare the body configuration of this individual with Figs. 83 and 236 
of Case IX and Case XXXIV — the small tapering extremities and characteristic distribu- 
tion of the adiposis. In view of the similarity of the condition to dystrophia adipoeo- 
genitalis, the case is suggestive of preadolescent hypopituitarism without neighborhood 
S3rmptoms. (An X-ray, December, 1911, disclosed an abnormally small sella; Fig. 306.) 



* Vide the dbcussion before the Soci^t6 de Neurologic de Paris in 1900 on the occasion 
of Babinski's presentation of a case of what we should now call dystrophia adiposo-genitalis. 
(Revue Neurologique 1900, VIII, p. 533.) 
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It is Dot unlikely that under the t^ima ateliosU and progeria, introduced by Hastings 
ffiltord"" to designate "continuous youth" and "premature old age," examples of pitui- 
tary disease may have been incorporated. It will be recalled that C. A. Herter™ described 
a type of infantilism which is clearly attributSible to chronic intestinal infection;* and 
Osborne and Mendel"* have shown that feeding young rata with isolated proteins markedly 
inhibits their growth though normal weight is maintained. Other fetJological factors have 
been (uUy conudered in an excellent paper by George Perets.*"* Hence it is unwise to lay 
too great stress on anything other than the possibility of an indirect hypophyseal partici- 
pation in the dwarfed stature characteriEing the many typefl of infantilism. 

Of the 38 individuals comprising the first three groups of our series — 
instances of supposed primary hypophyseal disturbance^there are 21 in 
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whom the process from the outset was presumed to represent a condition 
of glandular underactivity. In eight of these the condition originated at a 
sufficiently early age to definitely modify stature (Cases III, IV, V, VIII,X, 
XIV, XXII), though none of them would be called dwarfs, and the ex- 

•Through the kindness of Dr. Francis H. McCrudden of the Rockefeller Institute, I 
have had the opportunity of studying, from an hypophyseal standpoint, two of Hcrter's 
original patients, and though it is possible that a disturbed pituitary function may be an 
element m the infantilism, there can be but little doubt that the nutritional disorder is the 
underlying factor. 
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pression "infantilism", if used, could apply only to the interrupted puberty 
of some of them. It is notable, however, that all of the 21 individuals have 
a moderately low stature, averaging in the neighborhood of 5 feet 6 inches 
(168 cm.). 

When hypopituitarism . dates from the adolescent period there occur 
changes other than the mere failure of full development of the long bones. 
Apart from the feminine disposition of the associated adiposis, to which 
further reference will be made, the males actually possess a feminine type of 
skeleton, with broad pelvis and a certain degree of genu valgum. Notable, 
too, is the smallness and delicacy often shown by the extremities; and the 
tapering type of hand (Fig. 243) contrasts markedly with the 
^Hype en long^^ (Fig. 55) of gigantism and the 'Uype en large^' (Fig. 196) of 
acromegaly which Marie has differentiated. 

In most of these cases, the X-ray shows not only a tapering terminal 
phalanx but also persistent epiphyseal lines or well marked traces of them. 
It is interesting that under these circumstances, with every opportunity for 
bony elongation, the ''hormone of growth" which is in excess in hyperpitui- 
tarism, is wanting. 

Some of these individuals, furthermore, in whom the hypopituitarism is 
associated with a large struma, bear a certain undefinable facial resem- 
blance (e.fif. Cases V and XVIII), which appears to be due to what has been 
spoken of in the case reports as a maxillary prognathism, in 
contradistinction to the mandibular prognathism character- 
izing acromegaly. It is my impression that this is brought about by some 
deformation with forward displacement of the sphenoidal bone in consequence 
of the marked sellar distention, which slightly increases the prominence of 
the maxillary portion of the face. 

Cutaneous and Subcutaneous Changes. — The hypertrophic alterations 
which occur in the skeletal coverings in hyperpituitarism, particularly those 
of the epidermis itself, are familiar. These external thickenings, which are 
largely responsible for the coarse features of acromegaly, include not only 
an increase in the size of the hair follicles, but also an hypertrophy of the 
papiilse with enlargement and activation of the secretory glands, so that the 
skin becomes greasy and moist. 

There is also an augmentation in the connective tissue of the subcutis, 
which may even extend to and involve the muscles, giving the tissues a dense, 
boggy feel, with an apparent increase in depth of the furrows of face and 
hands. The tendency to hypertrichosis is marked in many of these 
individuals (e,g. Case XXV) during the period of activity of the process. 

With the transition to glandular insufficiency a certain retrogression in 
the cutaneous expressions of the malady may take place, such a retrogres- 
sion as is hardly possible in the case of the bony hypertrophies. This proc- 
ess is a very slow one and may escape notice except on the part of an intel- 
ligent and observant patient. Such a change has undoubtedly occurred in 
one of the outspoken acromegalics (Case XXVIII) of the series; and a post- 
operative change of the same character which occurred more rapidly in Case 
XXVI makes it appear that a large part of the thickening and bogginess 
of the subcutaneous tissues must be due to an accompanying oedema (cf. 
Case XXIV). 
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The cutaneoUB features of primary hypopituitarism are quite the reveree. 
Here the ekin, except in the older patients, is smooth, transparent and notably 
free from moisture. In some instances (cf. Cases III and XXXIV) it has a 
peculiarly infantile smoothness, and may even suggest a subcutaneous oedema, 
which, however, does not pit on pressure. Thou^ the hair of the scalp may 
be abundant, it is otherwise on the body, for the axillary and pubic hair 
may be almost completely wanting, or, in the males, may assume a feminine 
type of distribution. The nails are apt to be small, thin and underdeveloped 
and, as Crowe has pointed out, do not show the crescents at their base. When 
hypopituitarism originates in adult life there m a tendency for the hair, even 
of the head, to become thinned. 

Pigmerttaiion is a conspicuous feature of many of the adult states (cf. 
Cases XXIII and XXIX), and, as it is apt to be associated with asthenia and 
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a low blood pressure, it is natural to ascribe it to an associated adrenal insuf- 
ficiency, though it hardly reaches the degree of bronzing seen in some of the 
Addisonian examples of adrenal tuberculosis. 

Adiposity. — The acquirement of an excessive subcutaneous deposit of 
fat is one of the notable clinical features of many of these cases, and often 
so far dominates the picture as to lead to its inclusion in the various designa- 
tions of the malady — adiposis dolorosa, adiposis univer- 
salis, dystrophia adi p oso-ge ni tal i s, adiposis 
cerebralis. A remarkable series of examples has been gathered from 
the literature by Eugene Grahaud (1910)."" 

When actually of hypophyseal origin, we are inclined to attribute the 
accumulation of fat to a posterior lobe insufficiency. All of the patients in 
the series who, after a period of primary hyperpituitarism, began to show 
evidences of lowered glandular activity, have acquired some measure of adi- 
posis, and an increase in weight has been an early feature in the larger number 
of those exhibiting signs of primary hypopituitarism. 

The tendency to adiposity shown by dogs surgically deprived of a large 
part of the gland has ab-eady been described (p. 14) as a feature of experi- 
mental hypopituitarism which we have come to couple with the acquirement of 
17 
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a high sugar tolerance. The extraordinary power of these animals, and their 
clinical counterparts, to assimilate excessive amounts of sugar can be accoimted 
for in no other way than by the transformation of the carbohydrates into fat. 

It has been pointed out that during the sugar feeding tests, in states 
either of experimental or clinical hypopituitarism, the individuals show a 
rapid accretion in weight {e.g. Case XXXV) ; and noteworthy in this connec- 
tion is the demonstration of a markedly subnormal sugar content in the blood 
in one of the patients at least (Case XXIII). 

It would seem, therefore, that the sugar metabolizing powers of the body 
are largely in abeyance; and the associated subnormal temperature, with 
subjective chilliness and drowsiness, would appear also to indicate a low ebb 
of tissue oxidation. The condition, as heretofore stated, shows many points 
of resemblance to hibernation, which may therefore represent a ptu'ely 
physiological cycle of glandular inactivity. 

We have attributed this particular symptom-complex of adi- 
posity, high sugar tolerance, subnormal tempera- 
ture, slowed pulse, asthenia and drowsiness to a 
secretory deficiency of the posterior lobe; and a 
further argument in favor of this view is the reverse condition — namely, the 
emaciation, spontaneous glycosuria with hyperglycsemia, and the slightly 
elevated temperature — ^which follows posterior lobe administration. This 
counterpoised state can be brought about experimentally even in a normal 
animal by the injection of posterior lobe extract in excessive amounts; and 
a nimiber of the case reports (e.g. XVI, XXXIV and XXXVI) speak in 
favor of a similar, though less striking, effect produced by administering gland- 
ular preparations by mouth in conditions of glandular insufficiency due to 
morbid states. 

The adiposity of hypopituitarism is a generalized one — ^not limited 
solely to the panniculus — ^though its bedside recognition is necessarily re- 
stricted to the character of the subcutaneous disposal. The fat shows, post- 
mortem, certain peculiarities of color and consistency which suggest a differ- 
ent chemical composition from "normal panniculus;" and it is worthy of a 
differential analysis. It fiulhermore invades the organs, and, in the liver 
particularly, there is often an extraordinary replacement of the cells by fat 
globules (cf. Fig. 73). 

It is, of course, well known that an increased deposition of fat may occur 
in association with deficiencies on the part of other of the ductless glands 
than the hypophysis. This is true of the sexual organs, of the thyroid, and 
possibly, too, of the pineal and adrenal glands. However, "hypophyseal 
adiposity" would appear to be far the most frequent type, due in all proba- 
bility to the fact that the posterior lobe secretion, which contains, as we have 
shown, what may be regarded as a hormone essential to carbohydrate metab- 
olism, is so easily obstructed by divers intracranial lesions. This has been 
discussed in considering the patients included in Group IV (p. 191); and 
emphasis was laid on the fact that any cerebrospinal fluid obstruction is, in 
its effect upon the infundibular stalk, equivalent in a measure to the direct 
pressure implication of a superimposed tumor. From this point of view most 
cases of adipositas cerebralis — a term introduced by Schuster 
in 1900, according to Frankl-Hochwart — are, in reality, of pituitary origin. 
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Childhood Types. — The so-called cerebral adiposity — in all likelihood an 
adiposity of hypophyseal origia — is particularly common in youth; and when 
coupled with genital dystrophy and skeletal underdevelopment, as is often the 
case, and when manifestations of intracranial disorder are present, its recc^ni- 
tion becomes easy. In all cases the disposition of fat is fairly universal, with 
perhaps an especial predilection for the loins, the inner parts of the thighs, 
the pubes, abdomen, and pectoral, submental and supraclavicular regions. 
In an interesting study with the report of three 
striking examples, Neurath'*" has referred to these 
individuals simply as "Fettkinder" (Fig. 307). 

Though some measure of adiposity is a clin- 
ical feature shared by all of these cases, neverthe- 
less there are a number of types distinguishable 
on the basis of other factors. These types 
differ chiefly in the character 
of dysgenitalism which they dis- 
play and in the presence or ab- 
sence of overgrowth. Thus, in the 
type of Froblich {e.g. Case III), coincident with 
an hypophyseal tumor there is a stunting of 
growth as well as an hj-poplasia of the genitals 
— the "sjTidrome hypophysaire adiposo-g^nital" 
of Launois and Claret. ^^ In the type described 
by Marburg there is no pituitary growth; but an 
internal hydrocephalus, such as may result from 
a pineal tumor, is accompanied by skeletal over- 
growth and a precocious hyperplasia of the sexual 
organs {e.g. Case XLVII). In a third type of 
hydrocephalic, in the absence of an hypophyseal 
tumor the obesity and skeletal overgrowth are 
associated with a genital hypoplasia (e.g. Case 
XXXI V). 

Our early experiments demonstrated that 
adiposity may occur as a consequence of partial 
glandular extirpation (of anterior lobe, as we 
thought at first," but of posterior lobe, as wc '° "'" °' "'"'""'^ ^"""*' 
now believe'"), and it may be assumed, therefore, i«phi' wi^b;^tXr«.°tpibX 
that in clinical cases the deposition of fat is due to ™''"orm"f la^l^'^'wS^EiSa™ 
deficiency rather than to any perversion of secre- ""''o- moimBi 30.2 uiio.). 
tion, even in the cases of large glandular strumas. 

On this basis it is evident that a tumor is not essential to the clinical 
condition described by Frohlich, for a primary posterior lobe hypoplasia may 
elicit the same constitutional manifestations. Moreover, as has been indi- 
cated in the discussion of the cases comprising Group IV', an internal hydro- 
cephalus is equally capable of producing an insufficiency of posterior lobe 
secretion, and, at the same time, may apparently either stimulate (e.g. Case 
XXXVIII) or inhibit anterior lobe activity. Hence, coupled with 
the obesity we may have the combination of over- 
growth with sexual precocity (Case XLVII) or the 
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reverse (Case XXXIV), or of undergrowth with sexual 
precocity (Case XL VI) or the reverse (Case III). 

Adolescent Types, — ^These are particularly interesting when they occur 
in the male, for when the condition dates from puberty it is associated 
either with a juvenile skeletal configuration or with ouUines of feminine type. 
In the latter cases there is a corresponding disposition of the panniculus, so 
that the appearance of physical feminism is striking, even including the 
topography and scantiness of bodily hirsuties {e.g. Case V). 

There are no good illustrations in our series of this male juvenile type, 
of which the case reported by Mixter and Quackenboss*** is a good example. 
The feminine type is exemplified by Cases V, VIII and X of the series. 

Of the many forms of obesity which occur in young women there are no 
especial features other than the coincidence of amenorrhoea and pituitary'- 
neighborhood symptoms, which can be pointed to as distinguishing the adi- 
posities of hypophyseal origin from those due to other agencies. 

AduU Types, — In these the adiposity need not be outspoken, but I 
desire to again call attention to the ultimate tendency toward an abnormal 
deposition of fat shown in all cases of acromegaly or gigantism. This, coupled 
with an increased sugar tolerance, is often the first indication of supervening 
dyspituitarism with insuflScient posterior lobe activity. All the patients in 
Group III, with the exception possibly of Cases XIV and XV, exhibited this 
tendency, and it was a notable feature of Cases I and II of Group I. 

In a few of these individuals there has been some disposition for the fat 
to occur in lipomatous masses (cf. Cases I, XXXI and XXXII), whereas in 
the others the adiposis has been evenly distributed. 

Possibly no clinical condition of adiposity has been more closely observed 
than that to which attention was first called by Dercum, under the term 
adiposis dolorosa, and renewed interest has been aroused in this 
syndrome by the recent studies of the hypophysis and the demonstration 
that adiposity is a consequence of experimental ablations. 

The matter has been commented upon in relation to Case XXXVII of 
this series, and in other of our patients Vitaut's four cardinal symptoms of 
Dercum's disease have been present — ^the adiposity, tenderness 
and pains, asthenia, and psychoses. The condition is far 
more common in women than in men: in the former it is apt to be associated 
with menstrual disturbances, and the menopause seems to be a particularly 
predisposing factor. 

It is probable that under the caption adiposis dolorosa maladies char- 
acterized by obesity of diverse origin have been described. Unquestionably, 
however, a number of them must be due to hypophyseal deficiency. A 
pituitary glioma was found by Burr*^ in 1900 in a typical example of the 
disease. In one of Dercum's cases, McCarthy (1902)" found an adenocarci- 
noma of the pituitary body, with testicular hypoplasia. Price (1909)'^*^ has 
reported two cases, in one of which there was an inflammatory lesion involv- 
ing both thyroid and hypophysis and in the other proliferation of the thyroid 
with slight changes in the hypophysis. Again, in Lyon's interesting series 
of cases,"* a postmortem examination of one of the patients, subsequent to 
his report, showed an interpeduncular aneurism pressing upon and inter- 
fering with the function of the hypophysis. Finally, one of the most remark- 
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able examples in the literature is that given by Launois and Claret (1910)*** 
of a young woman whose weight increased in a few years from 59 kilo, to 
117 kilo. In the pituitary body, •which was only moderately enlarged, a 
homoplastic epithelial tumor which greatly distorted the remaining normal 
glandular elements was found At autopsy. 

However, in other supposed examples of Dercum's disease which have 
come to autopsy there have been no demonstrable changes. In one extra- 
ordinary case that I had the privilege of seeing during life, with Dr. Hickling 
of Washington — the patient weighing considerably over 300 pounds — ^a post- 
mortem examination disclosed no obvious hypophyseal lesion, but the brain 
showed an extreme convolutional atrophy, and the case may be termed one 
of '^adiposis dolorosa cerebraUs" of other than hypophyseal origin. 

Carbohydrate Tolerance. — On the factor of sugar tolerance, particularly 
from a diagnostic standpoint, we have leaned heavily throughout this report. 
The main facts bearing upon the relation of the gland to the assimilation of 
carbohydrates may be here assembled. 

It has long been known that glycosuria is a frequent though not an 
invariable accompaniment of acromegaly and gigantism — conditions which, 
for reasons heretofore given, we feel justified in ascribing to hyperpituitarism. 
Hypophyseal glycosurias, however, as von Noorden (1910)*"' has pointed out, 
show marked variations in their intensity, differing in this respect from those 
due to pancreatic disease. These variations can be explained, we believe, on 
the following basis. 

In our canine experiments it was noted that a transient spontaneous 
glycosuria was often the immediate sequel of certain operative manipulations 
involving the posterior lobe, but contrary to our expectations fmiher study 
showed***" that instead of a persistent lowering of the assimilation limit for 
sugars the tolerance ultimately rose and remained far above normal. This 
was shown, moreover, to be a consequence of posterior rather than of anterior 
lobe deficiency. 

It was subsequently observed that patients suffering from unmistakable 
hypophyseal deficiency associated with destructive pathological processes 
similarly showed a high, often an extraordinary, tolerance for sugars — ^these 
usually being patients who had acquired or who were acquiring adiposity. 
Further, a majority of the individuals who exhibited evidences of overgrowth 
from hyperpituitarism (acromegaly and gigantism) were found to possess not 
a lowered but a high tolerance— an indication of the fact that at least so far 
as the posterior lobe was concerned they were passing from a state of 
increased glandular activity to one of lowered activity. They were, in other 
words, acquiring symptoms of dyspituitarism. 

The matter was further tested, both in the laboratory and clinic, by 
atoning for the functional deficiency through the administration of glandular 
extracts. It was found, as Borchardt had previously observed, that the intra- 
venous injection of posterior lobe extracts in normal animals could produce 
glycosuria, and, what was more to the point, that the assimilation limit, 
which had been greatly raised in consequence of the experimental removal 
or obstruction of the posterior lobe, could be again lowered to a normal, or 
even to a subnormal, level by injections or oral administration of extracts 
(those of the posterior lobe proving far more efficient in this respect than 
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those of pars anterior, of thyroid or of adrenal). Subsequently it was demon- 
strated, with Jacobson, not only that the glycosurias produced by adminis- 
tering extracts are associated with hyperglycsemia, so that they do not act 
after the manner of phloridzin, but also that in states of high tolerance (hypo- 
pituitarism) an actual hypoglycaemia* may be present. Needless 
to say, the effect of 'ether was eliminated in the experiments. 

Nor is this all, for during the course of these studies it was found that 
the cerebrospinal fluid contains a substance which seemingly possesses all the 
physiological properties of extracts of the posterior lobe itself, the natural 
assumption being that the secretory products of the posterior lobe — so closely 
associated with carbohydrate metabolism — are actually excreted into the 
cerebrospinal fluid.f Hence, it becomes easily understood that any intra- 
cranial lesion which serves to obstruct this fluid will prevent the entry of 
the secretion, dissolved in its fluid medium, into the circulation. This readily 
explains the accompaniment of the syndrome of dystrophia adiposo-genitalis 
with diverse intracranial maladies, particularly those complicated by a 
hydrops of the third ventricle. 

The obscurities in regard to encephalic glycosurias, such as those experi- 
mentally produced by a piqdre (Bernard) as well as those observed clinically 
in ^sociation with tumors or cerebral injuries (cf. p. 172), have been discussed 
in the paper with Goetsch and Jacobson.^*^ A nmnber of so-called sugar 
centres other than that in the fourth ventricle have been postulated by vari- 
ous investigators, one of them having been assumed to lie in the tuber cin- 
ereum. But it must be borne in mind that other of the ductless glands — 
thyroid, parathyroid, adrenal, etc. — likewise play an important role in sugar 
metabolism, as experimentally shown by the studies of McCurdy,^^^ Eppinger, 
Falta and Rudinger,*® Underbill and Clossen^^ and others. 

Clinically, most of the conditions which have been fully studied lie in 
the direction of the hyperglycaemias and glycosurias. The glycosurias of 
pregnancy (Reichenstein)^" are a notable example; and, as we have suggested, 
those of adolescence may also be due to a functional glandular hyperplasia 
which, in all probability, may account for the rapid skeletal growth which 
occurs at this period of life. 

We have already referred to the frequent coincidence of mellituria with 
pathological hyperplasias such as accompany the early stages of acromegaly. 
This is especially true of the acute cases — ^the "acromegalic fruste" of the 
French^^^ — ^though it is also a common feature of the early stages of acromegaly 
of less rapid onset. 

* Most chemico-physiological studies of the sugar content of the blood under diverse 
conditions have been restricted in the past to states of hyperglycaemia. Porj5es, however, 
has demonstrated that a significant hypoglycemia occurs after adrenal extirpation, and 
Frank and Isaac have shown that phosphorus produces the same effect. 

Underhill,^ with Kleiner and others, has shown that hydrazine, a drug which, like 
phosphorus, has a toxic effect on the liver cells, likewise produces hypoglycemia and can 
even prevent the glycosuria which a pancreatectomy would otherwise produce. 

The fatty transformation of the liver cells with hypoglycaemia in states of h3rpopit- 
uitarism suggests that in this condition likewise there is a disappearance of liver glycogen. 

t Carlson and Martin," it must be acknowledged, have failed to substantiate our views 
in regard to the presence of the secretion in the cerebrospinal fluid. We hope to explain 
the discrepancies between their and our own results. 



HYPOPHYSEAL GLYCOSURIA— CASE XLVIII 263 

In our series we have seen but few examples of early hyperpituitarism, 
indeed only one patient (Case XXXVIII) with a tevulose tolerance which 
might be considered below the normal — less than 100 grams. In two others 
(Cases XXIV and XXV) the tolerance was approximately normal, whereas the 
remaining acromegalics (Cases XXIX, XXX and XXXII) showed an assimi- 
lation limit which averaged up to 400 grams of glucose or Isevulose — about 
as large an amount as can possibly be retained by the most amiable stomach. 
These individuals had all begun to show definite evidences of hypopituitarism 
— subnormal temperature, dry skin, adiposity, low blood pressure, etc. 

In many of the outspoken cases of primary, rather than secondary 
hypopituitarism, the high assimilation limit has been even more marked, 
one of these patients (Case XXIII) being able to retain 450 grams of 
Iflevulose with no resultant mellituria; and in this 
case the existence of a persistent hypoglycaemia was demonstrated. 

As stated, we have come to regard the sugar tolerance of these individuals 
as a measure of posterior lobe activity, and it is possible that the degree of 
hypopituitarism may be determined by an estimation of the sugar content 
of the blood rather than by the more tedious production of aUmentary gly- 
cosuria through feeding tests. Certainly the former method would be easier 
for the patient and more applicable to children, whose stomachs are usually 
intolerant of large amounts of ingested sugar. However, many of the patients, 
as has been noted in the case reports, display a definite hunger for starches 
and sugars, and the acknowledgment of an abnormally "sweet tooth" is 
conmion. 

It has been remarked that in some cases of acute glandular hyperplasia 
the polyuria and glycosuria may so dominate the clinical picture that the 
associated secretory manifestations of other sorts may be long overlooked. We 
may, of course, meet with lesions of the gland which are accidental autopsy 
findings and which may never have produced clinical symptoms referable 
to the pituitary neighborhood. Such a case as the following must make us 
realize the ease with which an hypophyseal lesion may escape notice. How 
often in cases of supposed pancreatic diabetes the pituitary gland has been 
examined I do not know. 



Case XLVIII. (Surgical No. 21026.) Qumma of the hypophysis with glycosuria and 
polyuria, diagnosed as diabetes mellitus. 

JiUy 14t 1907. E. N. R., a merchant, 32 years of age, admitted with the complaint 
of headaches. He is one of a family of ten healthy children. The father was a diabetic. 

The earlier history is without note. His habits are good. He has been married eight 
years: he has three healthy children and his wife is pregnant (a healthy child was bora 
three months later). 

Present History. Three years ago he had a double otitis media: a mastoid operation 
was performed without disclosing an abscess. Two years ago he had severe occipital head- 
aches for several weeks, diagnosed as ''meningitis.*' Owing to continued intracranial dis- 
comforts, he has been unable to resume his occupation. 

Six months ago the headaches were attributed to nasal obstruction, but a septal 
operation served only to aggravate them. A month later a second attack of otitis media 
occurred, with rupture of the right drum. Two months ago, after a shaking chill, he had a 
transient left hemiplegia with great increase of cephalalgia. Since that time, nausea, vomit- 
ing, intense headache and vertigo have persisted. His temperature has been subnormal. 
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Physical Examination. A short, rather ovemonriahed man, weigjiing 143 pounds, 
with a pasty complexion, suffering acutely from cephalalgia. There is slight exophthalmos 
and a low grade of choked disc. Both ears show old perforations — not discharging: no 
lab3rrinthine sjrmptoms. There is subjective numbness of the fingers of the left hand, 
worse during the intense headaches. The examination is otherwise practically negative. 
The urine is normal: temperature 97^; pulse 70. 

A right temporo-sphenoidal abscess was suspected. 

Jviy 15, Operation. A right subtempond decompression was performed, with 
exploration of the tympanic roof and temporal lobe. The dura was very tense. There was 
a great excess of fluid in the meningeal spaces. The temporal lobe was punctiured : the needle 
entering the ventricle withdrew a large amount of clear fluid. Operative diagnoeie: serous 
meningitis (?). 

The patient made a most satisfactory recovery from the operation, and was discharged 
July 24, completely free from his former symptoms. He was able to resume his business 
affairs. 

Nov. ISf 1907, Readmission. On a recent life insurance examination sugar was found 
in the urine, and he returned to the hospital for examination. He has gained 13 pounds in 
weight. Polyuria and polydipsia have been noticed for the past eight weeks, 
with some return of headaches, with mental confusion, a sloped pulse and a bulging of the 
area of decompression, which, up to this time, has remained collapsed. 

On examination, a definite pol3ruria is demonstrated : 3150 to 3500 cc. per diem. Sugar 
is present in the urine in considerable amounts (49 to 52.5 grams). There is no acetone 
nor diacetic acid. 

He respond^ well to a diabetic diet and was discharged Nov. 30. Diagruma: Dia- 
betes mellitus (?). 

Subsequent History. After leaving the hospital he did very well for nine months. In 
August f 1908, there was a sudden return of intense frontal headache, vertigo and vomiting, 
attributed to dietary indiscretion. He became very drowsy, irrational and disoriented: 
there was Chejme-Stokes respiration, projectile vomiting, thick speech, static ataxia, 
tremor, incoordination of movements, etc. The polyuria persisted. There was no choked 
disc. A cardiovascular examination was absolutely negative: no arteriosclerosis of the 
retinal vessels. He continued in this condition until death, which occurred at his home 
December, 1908; 

Postmortem Examination. The brain, with the pituitary body, was removed and 
brought to us for study. There is a marked nodular arteriosclerosis of the cerebral 
vessels. The leptomeninges are thickened. The basal ganglia (the right especially) show 
lacunae from old areas of softening. Asyphiloma, large enough to be distinctly visible to 
the naked eye on section, involves the anterior and intermediate lobes of the pituitary 
body. 

The above record serves as a woeful example of diagnostic errors. 
Syphilis was absolutely unsuspected and a vascular sclerosis limited to the 
cerebral arteries was not considered likely, as the retinal vessels were normal. 

It cannot be certified that there was no pancreatic lesion (it is to be 
noted that his father was a diabetic), but the prompt disappearance of sugar 
and the persistence of the polyuria, suggesting diabetes insipidus, make it 
seem probable that the pituitary lesion was responsible for the urinary 
disturbance. Doubtless the same may be true of other cases which in the 
past have been diagnosed as diabetes mellitus or insipidus. Assuredly the 
glycosurias of pregnancy, of adolescence and of cranial traumatism (cf. p, 
172) are often in all likelihood as definitely of hypophyseal origin as are those 
accompanying the early stages of acromegaly. Conditions such as the 
autopsy disclosed in this patient lend support to this contention. 
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The relation of glycosuria and polyuria to 
cranial injuries is a particularly interestii^ one. The studies made 
some years ^o by Ogden and Higgens'" of 212 patients suffering from recent 
cranial injuries, show that in something over 20 per cent, of the severe 
cases a transient glycosuria may be expected. Indeed, that actual diabetes 
may be caused by trauma is now rect^nized, and half of the 50 cases collected 
by Ebstein were attributed to injuries of the head. Von Noorden (dt. Abt 
and Strouse*) has described a severe case following fracture of the base, 
with a fatal termination within ten months. 

Our conjecture that at least the transient glycosurias of these cases are 
due to an associated injury of the pituitary body receives some support from 
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the condition of a gland which Dr. John Homans has recently sent for sLudy. 
The patient died a few hours after the reception of a severe cranial injury, 
the urine having shown sugar. There are multiple extravasations of blood 
in and about the hj-pophyaeal posterior lobe, the pars anterior remaining 
free from evidences of contusion (Fig. 308). 

Polyuria and Polydipsia. — As was pointed out in an earlier section, 
extracts of the posterior lobe were shown first by Schiifer and Magnus to 
possess diuretic properties of high degree. 

In our experimental canine hypophysectomies a post-operative polyuria 
of some days' duration usually occurred. The amount of urine of some 
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animals — even of puppies — exceeded 2000 cc. in the 24 hours. This was 
particularly marked in a number of dogs in whom the excised gland was 
immediately reimplanted in the cerebral subcortex.** In a few instances the 
polyiu'ia persisted from two to three weeks and subsided as soon as the auto- 
transplant was excised. 

We formerly believed that in these experimental conditions the polyuria 
was probably an anterior lobe effect. In this we were doubtless mistaken. 
Schafer'^' has observed that the oral administration of posterior lobe sub- 
stance in animals causes an increase in the urinary output and, with Stiles, 
he has shown that it may be used clinically as a diuretic. He found, more- 
over, that the subcutaneous implantation of the posterior lobe of the gland 
from one animal to another causes a transient polyiu^ia, which subsides in a 
few days, coincident, in all probability, with the complete absorption of the 
secretory products which the implanted tissue contained. 

It will have been noted in a great number of our case reports that a 
period of polyuria and polydipsia has been observed at one time or another 
during the progress of the disease; and various authors have likewise com- 
mented on the occurrence of an increased urinary output in association 
with interpeduncular tumors. Doubtless the condition has been entirely 
misinterpreted by many of us in the past. 

It is significant that intracranial tumors and cerebral syphilis have 
long been recognized by clinicians as frequent accompaniments of diabetes 
insipidus; and, what is still more to the point, primary optic atrophies and 
hemianopsias have been observed, according to Futcher,**® in a large number 
of the recorded cases.* 

Thus, the patient, whose history follows, entered the surgical service 
with a presumptive diagnosis of brain tumor, but the polydipsia and polyuria 
so overshadowed her other symptoms that she was transferred for study to 
the medical side, where a diagnosis of diabetes insipidus was made. 

Case XLIX. (Surgical No. 14698). Interpeduncular tumor (uncertified). Definite 
neigliborhood symptoms. Diagnosed as diabetes insipidus. 

Aug. lOf 1903. Mrs. M. C. S., 57 years of age, was referred by her son, a physician 
in Washington, with a diagnosis of presumable brain tumor. 

Present Malady. In February, 1901, she began to suffer from discomforts in the right 
trigeminal region, and also from uncinate attacks with subjective gustatory and olfactory 
sensations (the smell and taste of tainted meat), accompanied by nausea and excessive 
thirst. 

After a temporary subsidence these symptoms returned (March, 1903) in accentuated 
form. At this time, severe pain in the right eye was followed by oculomotor paralysis^ 
ptosis and a gradual loss of vision. Under the mistaken behef that the symptoms were due 
to a frontal sinusitis the sinuses were drained, without avail. 

In March, also, the intense thirst with marked polyuria reappeared, possibly with 
glycosuria at the outset (though this has never been assured), for a great number of intract- 
able carbuncles appeared over the body. 

* Claude Bernard, as will be remembered, thought that stimulation of a point in the 
floor of the fourth ventricle, just anterior to his so-called sugar centre, would produoe 
polyuria. Eckhard, Kahler and others subsec^uently found that lesions of other areas in 
medulla or cerebellum had a simdlar effect. Clmical experience, nevertheless, ^oes to show 
that pathological processes, such as tumor, when situated beneath the tentorium, are far 
lees likely to elicit polyuria than those occup3ring the interpeduncular space. 
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Physical examination showed a fairly stout woman with a dry and somewhat pigmented 
skin and a remarkably slowed pidsef varying from 50 to 70. The right optic nerve showed 
primary atrophy with complete blindness. The left disc was pale. No perimetry : no X-ray. 

The urine showed a specific gravity occasionally of 100, and marked polyuria (6390 cc. 
in 24 hours). Urea estimated at 9.958 grams: no sugar nor albumen. On many days the 
total excess of urine over ingested fluids was more than 2000 cc; measurements over long 
periods, however, showed the amounts to be practically equal. 

She improved greatly under iodides and was discharged with the diagnosis of cerebral 
syphilis and diabetes insipidus. 

In all probability in such cases the polyuria is due to the excessive 
elaboration of the hormone contained in the pars nervosa secretion which 
activates renal secretion. Confessedly, however, there is some diflBculty in 
satisfactorily explaining the diuresis which may accompany hypopituitarism, 
for one would suppose that individuals in stages of glandular insuffi- 
ciency would show, more consistently than they do, a lowered urinary 
output. 

In a number of our surgically treated patients an unaccountable post- 
operative polyiu-ia of extreme grade has occurred. In one individual (No. 34 
of the operative table) with a struma, moderate ^igns of hypopituitarism, 
and normal urinary output, an extreme diabetes irmpidua promptly followed a 
simple sellar decompression. The polydipsia and polyuria persisted for the 
three months the patient was kept under observation. During the first 
month, the 24-hour excretion often exceeded 10, and occasionally 11 litres: it 
subsequently fell to about half this amount. 

Diabetes insipidus, moreover, is not infrequently observed after cranial 
injuries. At this writing, we have a patient under observation with a recent 
(3 weeks) fracture of the base, who has suffered from an insatiable polydipsia 
since the time of the injury and who continues to have a daily output of 
urine averaging over 6 litres, but showing no glycosuria. NothnageP^ has 
described a similar and often quoted case. Our patient was not seen until 48 
hours after the injiuy and it is possible that an immediate transient glycosuria 
may have been overlooked. 

Variations in Body Temperature. — ^With few exceptions, the patients in 
our series have not only complained of suffering from cold but have shown 
an actual tendency to hypopyrexia. The exceptions comprise the early 
acromegalics (e.g. Cases XXIV to XXVI inclusive) and a few of the patients 
showing neighborhood symptoms, but in whom the manifestations of secretory 
disorder were inconspicuous. Our interpretation has been that the subnormal 
temperature was merely one of the many evidences of the lowered metabolic 
activity characterizing hypopituitarism; and its prevalence in the series is 
an indication of the fact that the majority of the cases are ones with present 
glandular insufficiency. 

It is to be recalled that a subnormal temperature has been shown (p. 
14) to be a characteristic feature of the experimentally produced insuffi- 
ciencies; that this lowered temperature can be raised to the normal level or 
over by glandular administration; and, finally, that a definite thermic reac- 
tion to the subcutaneous injection of extracts of anterior lobe occurs in animals 
in whom a deficiency of this part of the gland has been produced. These 
responses are equally characteristic of the clinical states of insufficiency. 
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In individuals who show the subnonnal temperature of hypopitui- 
tarism, a sufficient dosage of whole gland preparation serves to restore 
the normal temperature, which again drops to a subnormal level if the prepa- 
ration is withdrawn. Good examples of this are furnished by Cases XX\^III 
and XXX\7. 

So far as the thermic reaction to pars anterior 
injection is concerned we cannot, as yet, speak with any especial empha- 
sis. Much as the carbohydrate tolerance is a measure of posterior lobe 
activity in cases of hypophyseal disease, so we have hoped that the thermic 
response to anterior lobe injection would be aviulable as a measure of pars 
anterior activity. In the first place, no thermic response or local reaction 
follows the subcutaneous injection of boiled saline suspension of anterior 
lobe extracts in normal individuals. When there is a definite insufficiency, 
however, a thermic reaction of brief duration (resembling in many respects 
a positive tuberculin reaction) will occur. Elxamples of these reactions 
accompany a few of the case reports (Figs. 125 and 249). 

Subcutaneous injections of posterior lobe extracts, on the other hand, 
in cases of hypopituitarism, elicit no thermic response — at least, no response 
comparable to the anterior lobe effect, though a local reaction is common and 
a small core of necrosis may occur at the point of injection, due presumably 
to the vascular constrictive effect of the active principle. Further study is 
necessary before these reactions can be given any wide clinical application. 

Blood Pressure Changes. — ^As might be expected in view of the known 
pressor response to glandular extracts, a low arterial tension 
proves to be a common manifestation of the states of hypopituitarism. The 
systolic pressure is often below 100 mm. of Hg., even in fairly vigorous indi- 
viduals, but in the stage at which they begin to complain of asthenia 
the pressure may register, from time to time, as low as the seventies. A notable 
example is afforded by our acromegalic giant (Case I). 

Even in the case of the patients in whom the gland (anterior lobe at 
least) was still hyperactive, as in the more recent victims of acromegaly (e.g. 
Cases XXIV and XXV), the pressure was low at the time they were observed. 
It should be recalled, in this connection, that cardiovascular changes not 
infrequently accompany progressive acromegaly of long duration (Phillips^). 
This is suggestive of the fact that a high pressure pulse may have been a 
feature of the condition during the early period of glandular overactivity. 

There are a few notable exceptions in the series to the low pressure 
registrations characterizing states of glandular insufficiency. Thus in Case 
VIII there was a high tension pulse with other unusual accompaniments of 
hypopituitarism, such as sweating. In this patient, however, the glandular 
symptoms were secondary to a large intracranial tumor which doubtless 
served to modify the usual picture through the elicitation of medullary phe- 
nomena. Another notable exception is Case XLV; and here the polyglandu- 
lar symptoms were sufficiently bizarre to make it seem possible that a condi- 
tion of hyperadrenalism was present. Indeed, the low blood pressure, with 
asthenia and pigmentation, of a number of the cases in the series suggests 
that even when the malady is unquestionably hypophyseal in its origin a 
secondary change in adrenal activity, verging toward inactivity, may be 
responsible for these symptoms. 
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It is to be observed that a slowed pulse is likewise a feature of 
the cases of hypopituitarism throughout the series. The blood examination, 
moreover, has shown that many of the acromegalics had a slight e o s i n o - 
p h i 1 i a , in corroboration of the observation of Messedaglia. 

Drowsiness and Torpidity (H3rpersomnia). — It has been shown experi- 
mentally not only that subnormal temperatures occur in animals deprived 
of a considerable portion of the gland, but also that after total extirpations 
the fall in the body temperature may be so great under some conditions as 
to almost reach that of the surrounding medium. Accompanying these more 
extreme states brought about by operative deprivation of the gland there is 
apt to be a profound somnolence, insensitivity to painful stimuli, slowing of 
pulse and respiration, and, as both Crowe and Goetsch have observed, con- 
tinuance of the cardiac pulsation, in some cases for many hours after apparent 
death, the organ often remaining excitable long after removal from the body. 

Comment has akeady been made (p. 233) on the suggestive resem- 
blance of these states of extreme hypopituitarism to the conditions which 
are known to exist during hibernation, and the fact that hibernating animals 
acquire some measure of adiposity before entering their long period of som- 
nolence, during which their pulse, temperature, respiration and sensitivity 
are all subnormal, suggests that a seasonal physiological lowering of the 
activity of the gland may be in some measure responsible for this little-under- 
stood condition. It has even been suggested that normal sleep may bear 
some relation to resting periods of hypophyseal activity, some animals exhib- 
iting a periodical dormant phase — ^iurnation, as it is called — intermediate 
between sleep and hibernation, from which they arouse merely under the 
stimulus of hunger. In this connection the somnolence of sleeping sickness 
is naturally recalled. 

A most notable example of seemingly seasonal h3rpersomnia is exhibited 
by Case XVI, in the discussion of which some reference to the subject has 
already been made. The same tendency, though in less marked degree, has 
been characteristic of almost all of the cases of hypopituitarism in the series, 
many of the patients showing an inclination to doze throughout the twenty- 
four hours: in others the somnolent periods occurred in more or less definite 
cycles, with intervening days of fairly normal responsiveness. When these 
patients become aroused their mental processes are reasonably clear, pro- 
vided the frontal lobes have not been impaired by pressure. They are apt 
to prove most reliable and amenable patients, though naturally there is much 
of the Rip van Winkle in their mental attitude. 

In certain instances, however {e.g. Cases I, II, V, VIII, XI and XII), 
there has been a sufficient increase of cerebral tension, due to the intracranial 
invasion of the growth, to possibly account for the drowsiness; for the somno- 
lence of tumor and of hypopituitarism are not unlike, and may indeed be 
attributable to the same cause. In both states frequent yawning is a 
characteristic feature. 

It is conceivable, of course, that in both conditions the somnolence may, 
after all, be due to a secondary hypophyseal inactivity. No attempt has 
been made to definitely determine this by therapeutic tests in the cases of 
actual neoplasm, but in states of hypopituitarism associated with a primary 
pituitary lesion glandular therapy notably improves the mental activity 
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and lessens the drowsiness (e.g. Cases XVI and XXXVI), just as it serves to 
modify the other expressions of glandular insufficiency. 

Still more striking is the effect of glandular administration in conditions 
of experimental hypopituitarism. We have seen torpid animals in states 
of extreme hypophyseopriva roused within a short time to a seemingly normal 
activity by a subcutaneous injection of glandular extract. It would be inter* 
esting to observe the effect of similar injections upon animals in the period 
of hibernation. 

A reverse picture, with the exhibition of sleeplessness, would be expected 
to accompany the functional hyperplasias, but of this we can speak with 
less definiteness. The only patient in the series (Case XLV) who complained 
of wakefulness had a somewhat bizarre polyglandular syndrome and high 
blood pressure. In the few patients (Cases XXIV to XXVII) with still 
active acromegaly (hyperpituitarism) a peculiar nervous restlessness was 
manifest which would hardly have encouraged sleep. However, in the 
advanced cases which had begun to show evidences of insufficiency {e.g. 
Case XXX) drowsiness was as marked as in the individuals in whom hypo- 
pituitarism associated with a large struma was the primary process. 

Insensitivity has been mentioned as a feature of experimental states 
of h3T)opituitarism. It has also been observed in a number of the clinical 
cases, it having been possible to operate in some instances {e.g. Cases IV and 
XL VI) with almost no ansesthesia and in the majority of the more advanced 
cases with a minimal amount. 

Constipation, often obstinate, is a very common accompaniment of 
glandular insufficiency. This might be expected in view of the known effect 
of posterior lobe extracts in stimulating peristaltic activity. We have seen 
improvement in this respect when glandular therapy has been established on 
the measured basis calculated to overcome the degree of insufficiency. 

Psychic Disturbances. — In one form or another psychic irregularities 
have manifested themselves in the larger number of the patients. From an 
^etiological point of view these symptoms fall in two categories: (1) those due 
to the involvement of temporal and frontal lobes by the pressure distortion 
of a growth, and (2) those due solely to the effect, on the one hand, of an 
excess or perversion of glandular secretion, or, on the other, of an insufficiency 
of secretion. The former have been mentioned (p. 246) with the neighbor- 
hood signs; the latter, on which especial stress will be laid, are an expression 
of deranged hypophyseal function. 

(1) An Evidence op Cerebral Involvement. — The line of least 
resistance for an enlarging struma is upward into the cranial chamber, for 
the dural envelope of the gland above and at the sides, where it is unsupported 
by the bony sella, is naturally the first to yield under distention. In the 
discussion of the hemianopsias it has been pointed out that the capsule may 
give way at one sidi, so that the invasion may occur with a lateral rather than 
a mesial distortion of the chia^^m. 

An extreme illustration of the way in which frontal and temporal lobes 
become invaded is afforded by Case V, and Cases II, XI and XII like- 
wise furnish good examples. Fortunately, it is the orbital gyri of the frontal 
lobes which are primarily affected, and consequently the intellectual proc- 
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esses may be but slightly impaired. However, in some instances {e.g. Case 
XII) a change in disposition, enfeeblement of memory, disorientation, un- 
tidiness and other signs pointing to an inhibition of prefrontal function are 
fully apparent. Notable always is the utter lack of appreciation 
of and complete indifference to the existing condition. 

These pressure effects are even more inevitable in the case of infundibu- 
lar, growths of extrasellar origin {e,g. Cases VIII and XVII). Still, it is re- 
markable how long mental balance may be retained in the presence of these 
slowly enlarging growths, even when cerebral, and particularly frontal lobe, 
deformation is pronounced and there is complete pressure destruction of the 
intervening olfactory and visual pathways. 

(2) An Expression op Hypophyseal Derangement. — (a) With hyper^ 
pituitarism: Here certain temperamental changes are often apparent, with 
wakefulness, lack of concentration, indecisiveness, irritability, distrust and so 
on — ^psychasthenic states which are not unlike those with which we are 
familiar in moderate grades of dysthyroidism. Case XXVII is a good 
example. 

When h3rperpituitari8m dates from early in life, the contrast with former 
capabilities is less pronounced, the individual usually having been deficient 
in educational training from the outset. Thus, pathological giants, as a rule, 
have a low intellectuality, though, as was true of the giant Tiuner, they may 
be shrewd and independent. It took Holofernes five years and three months 
to teach Gargantua his A, B, C's backwards. 

(b) With hypopituitarism: Of these states examples may be given which 
show all gradations of disturbance, from mild psychoses to extreme mental 
derangements with epilepsy. 

It was noted in an earlier section that animals deprived of a large por- 
tion of the gland subsequently showed evidences of disturbed mentality, not 
infrequently associated with a tendency to convulsive seizures. These 
symptoms we have regarded as a manifestation of glandular insufliciency, 
for they do not occur in animals subjected to the same operative manipula- 
tions, but in whom the extirpation has been restricted to a small fragment 
of the gland. 

In the clinical cases these derangements are naturally more apparent. 
In the milder grades of dyspituitarism, such as some of the acromegalics 
have exhibited, inability to concentrate, impairment of memory, and so on, 
have been noted by the more intellectual patients (e,g. Cases XXVIII and 
XXX), in one of whom, however, all the former powers of mental activity 
seem to have been restored with the readjustment of a physiological balance 
through glandular administration. 

In most cases of hypopituitarism suflScient to cause adiposity, some 
deviations from the normal intellectual level may be expected. The condi- 
tion may be linked in some way with the drowsiness, but it would seem to 
be more than this alone. It may be recalled that Vitaut regarded psychic 
derangements as one of the cardinal symptoms of Dercum's adiposis dolorosa, 
many instances of which, as we have pointed out, may be attributable to 
an hypophyseal deficiency. Psychic disturbances of greater or less degree 
have been common in our series, and are particularly well shown by some of 
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the patients (cf . Cases VI and XXXIV) in whom there have been no general 
pressure manifestations to confuse the actual glandular symptoms. 

Epilepsy. — Particularly important is the relationship of convulsive 
seizures to the states of glandular deficiency. The possibility that an undue 
excitability of the cerebral cortex may be a consequence of posterior lobe 
insufficiency is novel to the subject of epileptiform convulsions. 

Seven of the patients with existent hypopituitarism (Cases II, IV, V, IX, 
XIV, XXI and XL VI) had unmistakable uncinate gyrus seizures.* 
In all of them there was an interpeduncular extension of the growth, which 
doubtless pressed upon and thus irritated the adjoining uncinate gyri. In one 
of the patients (Case IX), indeed, the gustatory fits represented the single 
neighborhood manifestation (aside from the enlarged sella) of the malady, 
and their true character had been recognized for some years, though the 
underlying factor of an hypophyseal struma had been unsuspected. In a 
number of these patients the seizures were restricted to the subjective 
gustatory and olfactory impression with a dreamy and unreal sensation 
without subsequent convulsion: in others, a convulsion usually followed. 

General epileptiform seizures, without recognizable 
uncinate factors, occurred in six of the other patients included in the series, 
though it is possible that some of them may actually have had inconspicuous 
gustatory impressions. However, with a single exception (Case VI), they 
were cases with supposedly primary glandular hypoplasia, so that the element 
of tumor with secondary uncinate deformation can be disregarded as a pre- 
disposing factor. Thus, all told, thirteen patients in the 
series, with existent hy pop i tui t ar ism, ha ve shown 
epileptiform tendencies — a percentage too large 
to be purely coincidental. 

Attention may be drawn. to two patients in particular (Cases XXXIII 
and XXXIV). Case XXXIII, regarded as an instance of hypopituitarism 
following a fracture of the base in which the pituitary body was daniaged, 
not only showed all the usual constitutional signs of hypophyseal deficiency, 
but the patient had been having convulsive attacks with great frequency. 
Under glandular administration, with no other treatment, the seizures fell 
from thirty in the preceding month to fourteen, and to five in the following 
months. In CaseXXXIV, regarded as an instance of primary hypoplasia 
of the gland, with epileptiform tendencies, under glandular feeding the patient 
has gone for nearly a year without attacks. 

Without fiuther observation, it would be unwise to lay too great stress 
on these few experiences, though they are undoubtedly suggestive of a pos- 
sible predisposition to cortical instability as a consequence of hypophyseal 
insufficiency. It has been a source of conunent by many students of epilepsy 
that the terminal stage of certain types is often accompanied by an extreme 
lowering of temperature and slowing of the pulse. Moreover, many of these 
unfortunates, as is well known, are obese and have ravenous appetites, just 
as is the case with many of the patients with demonstrable hypopituitarism. 
We have shown that in some instances there is a high sugar tolerance. The 
following case of epilepsy might pass for one of hypopituitarism. 

* Three later patients, not fully reported but included in the operative table, also had 
uncinate attacks. 
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Case L. (Sui^cal No. 27752.) Epilepsy with constttutlonat nunifestatlons akin to 
those of dyspltDltarlsni. 

May 3, 1911. John McC., aged 16, entered the hospital with thecomplaintof 
vertigo, coDVuleioua and adipoeity. His antecedent family and personal history is without 
mcideot. There are seven brothers and sisters, who are well. He is the fourth child. 

He is said to have been a 15-pound baby, and has always been obese and large for his 
age. He attended school until a year ago, but was notably backward. For the past two 
years there has been a rapid increase in weight, and he has also grown rapidly. At 14 he 
wdghed 200 pounds; his present weight is 275 pounds. He is a very heavy eater with an 
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especial fondness for carbohydrates. No polyuria ha« been observed. He is sexually 
undeveloped (or his age. There has been no cranial trauma. 

For two years he has been having epileptiform seizures, without pre- 
ceding aura. There are occasional petit-mal attacks, accompanied by a few moments of 
vacancy, but with no subjective sensory impression. He has taken a lai^e amount of 
bromides. 

Physical examination (Fig. 309) shows a large, adipose boy, measuring 6 feet in height 
and weighing 275 pounds. He is o( average mentality, fairly alert and interested in his 
surroundings, and shows no especial tendency I« drowsiness. 

The visceral and cardiovascular examination is negative. The sdla turdai is possibly 
below nonnal sise. 
18 
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Carbohydrate Tolerance, The exceptionally high assimilation limit for lievulose could 
be lowered by the coincident administration of glandular extracts. Thus, 200 grams of 
lievulose, which taken alone was negative, gave a positive bevulosuria while the patient 
was taking 12 grains of whole gland extract three times a day: 175 grams gave a positive 
levulosuria when the patient was taking 18 grains of h3rpophyseal extract three times a 
day. 

The temperature and puUet previously subnormal, ranged slightly above normal after 
beginning the treatment. 

Under the continued administration of these large doses of glandular extract there 
was some reduction of weight, and with this single therapeutic measure the attacks have 
for six months been greatly ameliorated. 

One may reassemble the data in regard to the possible rdai%(m of hypophy* 
seal insvffidency to epilepsy as follows.* 

1. Horsley, it will be recalled, in his first experimental hypophysectomies 
in the canine, observed no post-operative changes whatsoever in the condi- 
tion of the animals. They were, however, used subsequently as subjects of 
cortical stimulation, and he noted that the motor cortex was unusually 
excitable. 

2. As already stated, we have observed a tendency to epileptiform con- 
vulsions in a number of our animals kept for long periods after partial hypo- 
physectomy — animals that ultimately exhibited symptoms which we attribute 
to glandular insufficiency. 

3. The study of a series of cases of hypophyseal disease in man has 
shown that epilepsy — a symptom unobserved in states of hyperpituitarism — 
is a frequent accompaniment of clinical conditions in which an insufficiency 
of the gland is manifest. Moreover, that the brain, under these circumstances, 
is possibly over-excitable, is suggested by the number of individuals in whom 
gustatory attacks have occurred under the influence presumably of a direct 
local irritation of the adjacent uncinate cortex by the enlarged gland. 

4. As is well known, epilepsy is a frequent sequel of cranial injuries. In 
certain t3rpes of injury, as the common bursting fractures of the base, the 
pituitary body is prone to be damaged. 

5. If, as we believe to be the case, the posterior lobe secretion normally 
enters the cerebrospinal fluid and thus comes to be in solution in a fluid which 
subsequently bathes the cortex, it is possible that its diminution from hypo- 
physeal disease or injury may unfavorably afifect the activity of the cortical 
cells. On this basis it is conceivable that a local scar which involves, or a 
tumor w;hich presses upon, a given area of the cortex, may prevent the access 
to the cells of a substance which is essential to their functional stability. 

6. Many individuals, supposed to be sufifering from so-called genuine or 
essential epilepsy, present manifestations of a nutritional disorder — a tendency 
to adipK)sity and a high sugar tolerance, coupled with a lowered temperature 
and pulse rate — closely akin to the constitutional state which characterizes 
hjrpophyseal deficiency. In some of these individuals the administration of 
hypophyseal extract has served to moderate the seizures from which they 
previously suffered. 

^^ It is of interest that Wenzel (1810) (cited by Biedl) looked upon the collection ol 
colloid in the hypophysis as the cause of epilepsy. 
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SYMPTOMS REFERABLE TO OTHER OF THE DUCIXESS GLANDS 

These are so frequently manifest that a separate note in which they 
have been assembled has been included under the glandular features of each 
of the individual case reports. 

They have been regarded as indications of a more or less widespread 
functional alteration of chemically interrelated structures which has been 
brought about by the primary hypophyseal disorder. Moreover, in the 
preamble to one of the earlier sections, where certain cases were recorded 
(Group V) in which the symptoms were of such varied type that it was doubt- 
ful which of the glands, if any, was primarily at fault, reference has already 
been made to the significance of the polyglandular syndrome. In short, every 
h3rpophyseal disorder elicits polyglandular manifestations, not, however, in 
the sense of Claude and Gougerot, from hypoplasia of a number of the glands, 
but apparently from atrophy of some and hyperplasia of others. Further, 
as Delille has pointed out, we may find a suggestion of insuffisance pluri- 
glandviaire combined either with hyperpituitarism or with hjrpopituitarism. 

It has been shown by many that total experimental ablation of thyroid 
(Rogowitsch, Hofmeister, Comte, Herring), parathyroids (Parhon, Goldstein 
and Pepere), testes (Fichera, Cimoroni, Tandler and Gross), pancreas (Gushing 
and Goetsch), or adrenals (Alquier, Boinet, Marenghi) will occasion second- 
ary histological alterations in the hypophysis, usually of an hypertrophic 
nature; and symptomatic evidences, at the same time, of a functional hyper- 
plasia may be apparent. 

Experimentation, furthermore, has shown that the reverse is true — 
namely, that secondary changes occur in other members of the series as a 
consequence of a primary hypophyseal defect; and it is natural to suppose 
that some of the symptomatic manifestations of these states are attributable 
to such secondary factors. Moreover, if these functional readjustments occur 
so promptly as a consequence of surgically produced deficiencies of one or 
another of the glands, equally marked changes would be expected in the 
case of primary functional deficiencies of the selfsame glands, brought about 
by disease. 

The Sexual Glands. — Unquestionably the interrelation between hypophy- 
sis and testis or ovary appears, on clinical grounds, to be more intimate 
than that between any other two members of the series. However, it must be 
confessed that the evidences of disordered function of these organs are 
promptly appreciated by the patient, whereas disorders of thyroid or adrenal, 
for example, are often diflScult of interpretation even by the trained physician 
who is on the watch for them. Hence, symptoms referable to the reproduc- 
tive functions may apparently long antedate those attributable even to the 
h3T)ophysis itself, unless the pituitary neighborhood symptoms, through 
tiunor formation, become pronounced before the functional activity of the 
gland is seriously impaired. 

The case reports abound with examples of imperfectly acquired secondary 
sexual characteristics when the hypophyseal lesion antedates puberty (e.g. 
Cases III, V, VIII and X), and of resultant amenorrhcea or impotence with 
retrogressive sexual changes when the malady develops after the acquirement 
of adolescence (e.g. Cases I, VII, XI and XXXII). 
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In the testis — and doubtless the same is true of the ovary, whose func- 
tions are still more complex — ^there are two factors to be considered, the 
interstitial cells of Leydig and the cells of Sertoli or s p e r - 
matogenous epithelium. The former are imdoubtedly related 
to the acquirement of the secondary masculine characteristics of sex.* Thus, 
it is well known that cryptorchids, though impotent, may acquire their full 
secondary characteristics, the retained or ectopic testes showing an abundance 
of the interstitial cells of Leydig; whereas the tubular epithelium remains 
imdeveloped. 

As a consequence of preadolescent castration, on the other hand, both 
elements are removed: reproduction is impossible and the acquired charac- 
ters of sex fail to appear. Under these circiunstances the special growth 
features of eunuchism, as Tandler has pointed out, may be a consequence of 
the hypophyseal hyperplasia which is known to follow castration.t 

It is known that the interstitial cells of Leydig are abundant in the 
foetus and diminish progressively until birth, remaining stationary until the 
onset of puberty, when they again increase in number. It has been our 
impression that subsequent to a partial hypophysectomy in the puppy there 
is a notable and permanent diminution in the number of these cells, many of 
which appear to undergo a fatty change. In our later experiments, conducted 
by Goetsch, one testia was removed at the time of the hypophysectomy and 
saved as a control for the other, which was examined some months later when 
the animal was sacrificed. 

The interesting studies by Hanes*" have been particularly conclusive in 
showing that the mammalian testicle elaborates an internal secretion neces- 
sary to the normal development of secondary sexual characteristics for which 
the interstitial cells of Leydig are, in all probability, solely responsible. Un- 
fortimately, from an experimental standpoint, the disposition of these cells — 

* Before the VIII International Congress of Physiologists (September, 1911) Steinach 
showed examples of artificially male rats. He had removed the ovaries from young females 
and had implanted the testes from young males into their anterior abdomintd walls, with 
permanent change of sex characteristics, the subjects growing into normal masculine 
mdividuab. 

t Tandler and Gross,^' **• if I understand them correctly, were led originally to regard 
the condition t3rpified by the syndrome dystrophia adiposo-genitalis as due to a primary 
genital hypoplasia. 

Tanoler's interesting studies of the Skopzen sect of eunuchs, combined with observa- 
tions upon castrated animals, led him to interpret some of the syndromes that we have 
described, as evidences of a primary inactivity of the Leydig cells (dysgenitalismus) with 
secondary hypophyseal hyperplasia and developmental disturbances of a eunuchoid nature. 
Eunuchoid characteristics with h^rpoplastic testes were unquestionably present in Cases 
XXXII and XXXIV of our series. 

Objections to this view are many. In the first place, in most cases the h3rpophyseal 
enlargement or struma long antedates the manifestations of dysgenitalismus (e.g. Cases 
X, XXlI and XXIII), and when the latter are present from puberty, as in Case V, the 
skeletal changes of eunuchism are absent. Again, the testicular changes which occur after 
experimental h3rpophy8ectomy show that dysgenitalismus may be a secondary process, 
with persistence of sexual infantilism, in puppies, and retrogressive changes in the adult 
animals. Furthermore, were the condition due originally to a testicular insufficiency, it 
would hardly be expected that h3rpophyseal opotherapy, as in Case XXXIV, would cause 
such decided improvement in the condition. 

Tandler's more recent view is expressed as follows: "Daas der Kastrat Idnger werden 
kanrif verdankt er dem AusfaU der friihzeitigen Reife (i.e., with delayed epiph3rseal union). 
Doss er aber Idnger wird^ verdankt er wohl der Hypophyse" 
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as is true of the pancreatic islets — ^is such as to make it impossible to observe 
the consequences of their ablation apart from the other cells of the organ. 

However, some confirmation of the views expressed by Hanes is afforded 
by cases in our series in which alterations in the cells of Leydig and Sertoli 
have occurred secondary to h3rpophyseal lesions. 

Three histological types of testis may be distin- 
guished, of which the following cases are examples. In one (Case XLVII), 
the interstitial cells were unusually abundant, and 
the patient, though only seven years of age, had fully acquired his secondary 
characteristics — enlargement of the genitals, pubic and axillary hair, adoles- 
cent beard, masculine voice and so on. Nevertheless, the section of the testis 
showed a preadolescent type of tubule without spermatozoa (Fig. 310). 

In another (Case VIII), the patient, though of middle age, had never 
fully acquired his secondary characters of sex. Possessing a feminine type of 
adiposity, hirsuties and so on, he nevertheless had been sexually active, and 
the testes showed fully developed tubular epithelium with spermatozoa. 
However, there was a paucity of interstitial cells, none of 
which could be identified as cells of Leydig (Fig. 311). 

In the third type, illustrated by a patient aged 36 (Case XXXII), there 
was not only an absence of the secondary sex characteristics, as evidenced 
by the childish voice, absence of beard and so on, but the patient, at the same 
time, was impotent. The sections showed an absence of both elements with as 
marked a lack of development of the tubules as is seen in the 
undescended type of testis and, at the same time, with a complete absence 
of interstitial cells which abound in the cr3T)torchid gland (Fig. 312). 

Tendencies in the direction of one or another of these types have been 
seen in most of the males in our series. The picture shown by the first of 
the illustrations, with hyperplasia of interstitial elements, is, doubtless, the 
most rare, though a disproportion in this direction conceivably takes place 
as a consequence of X-ray exposure, which appears more specifically to affect 
the spermatogenous epithelium. We have had a number of clinical examples 
of the second variety, namely, of individuals of the typus femininus who were 
sexually active but in whom the internal secretion from the Leydig elements 
was, presumably, subnormal; and in two of these patients {e.g. Cases IX and 
X) the testicular condition is, doubtless, verging on to that of the third type, 
as evidenced by the onset of impotence. In one of them (Case X), after 
operation, and with the institution of glandular therapy, there has been a 
return of Ubido et potentio. 

After secondary characteristics of sex have been fully acquired, the rever- 
sive tendencies are less striking, though, in the majority of cases, by the 
time h3rpopituitarism has begun to be apparent, the patient has already 
become aware of anaphrodisia and possibly of impotence. This is true even 
of some of the acromegalics who have begun to show dyspituitarism; and 
under these circimastances the condition is the more noticeable, for the reason 
that many of these individuals (e,g. Case I et al.) in the early stage of their 
hyperpituitarism show an exaggerated libido. 

That which holds true for the testes applies, also, in all probability, to the 
ovary, namely, that there are two, and indeed possibly more, glandular elements 
to be considered. Far less is known of ovarian than of testicular function, and 
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unquestionably the physiological complexities and the number of hormones 
are greater in the case of the female gland. Not only the process of ovula- 
tion itself, but the formation of the corpus luteum of pregnancy, is a factor 
to be considered apart from the interstitial cells of the gland, which, in all 
probability, play a r61e similar to that of the cells of Leydig in the male. The 
existence of such cells in the ovary has been fully described by Limon.**' 

Reference may be made in this connection to two recent cases (included 
in the operative table but not in the case reports). Both were married 
women of middle age, with large, doubtless primary, hypophyseal strumas, 
and neighborhood symptoms of many years' duration. Neither of them was 
adipose. In both, there were indications of incomplete pubescence; the 
breasts were undeveloped and neither had ever had any axillary or pubic 
hair. One of them had been castrated at twenty years of age, upon the 
presumption that her constitutional peculiarities were primarily of ovarian 
origin. The ovaries were said to have been small and cystic. The other had 
borne children. Therefore, as has been shown to be true of the male, the 
reproductive function of the female may not be im- 
paired, even though full secondary sexual character- 
istics have not been acquired. 

Another patient (Case XIV) in the series had also been castrated on 
the view that her amenorrhcea was the primary element in the malady, 
but, as in the case just mentioned, her hypophyseal symptoms were, if any- 
thing, aggravated by the procedure. Though she was 26 years old, the 
ovaries were small and cystic and there were no fully developed Graafian 
follicles. However, the large interstitial cells were abundant, and it is to be 
noted that, unlike the two patients above mentioned, her adolescent char- 
acteristics were fully developed. 

These three illustrations suggest that, in females as well as in males, 
the glandular element which is responsible for the 
physical changes of puberty, differs from that which is 
concerned with ovulation and reproduction and may, 
possibly, be a function of specific interstitial cells. 

The relation of hypophyseal disorders to the physiological activities of 
the ovary, other than those concerned with the acquirement of adolescent 
characteristics, is unquestionably a very close one, and amenorrhcea is an 
early symptom whether the disorder is on the side of over-function or of 
under-function. In many of the cases of acromegalic women recorded in the 
literature since Marie's early cases, menstrual irregularity or cessation has been 
noted as the first observed symptom (e.g. Case II). To this rule, however, 
Cases XXIV and XXVII of our series prove to be exceptions. 

One naturally recalls, in this connection, the hypophyseal hyperplasia 
of pregnancy and the coincident abeyance of the catamenia. Under these 
circumstances the gonadal interrelationship with the other glands becomes 
additionally complex; and the hormone which incites the hypophysis to its 
unusual functional activity is, in all likelihood, furnished by the new-formed 
corpus luteum. 

However, one can hardly attribute cessation of the menses solely to a 
functional hyperplasia or to pathological hyperpituitarism. In the latter 
event it would be expected that catamenia would return as the condition 
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(e.g. Case II) passed over into the stage of glandular insufficiency. Further- 
more, amenorrhoea is an early symptom likewise in cases of primary hypo- 
pituitarism, though, to be sure, some of those incorporated in our series show 
suggestive evidences of early and transient acromegaly (e.g. XI and XXI). 

In only one of the patients in the series (Case VIII) has menstruation 
been re-established after a long period of abeyance. This is an instance of 
primary h3rpophyseal insufficiency caused, supposedly, by a superimposed 
tumor, and catamenia returned after decompressive measures which were 
directed toward the liberation of the compressed gland. 

Catamenia may return, of course, after operation in many cases of brain 
tumor, in the presence of which amenorrhcea is a common symptom, as 
Axenfeld,'* MtiUer,*"* Cushing,** Rosenberger^** and others have emphasized. 
None of these authors, however, have clearly pointed out that the symptom 
may be due to hypopituitarism from cerebrospinal fluid obstruction which 
the operation serves to relieve. 

The Thyroid. — Definite histological alterations in the thyroid gland 
have been observed by many in animals subjected to experimental hypophy- 
sectomy (p. 10). It is our impression that a transient active hyperpla^ 
occiu^ as the result of a total or nearly total extirpation, and that this con- 
dition is ultimately succeeded — if the animal survives for any length of 
time — by a functional involution, in which an excess of colloid and low 
epithelium is shown under the microscope. The hyperplasia suggests that 
the two glands are capable of a synergic action; in other words, that "either 
can, to some extent, in case of need, function vicariously for the other" 
(Hoskins*^®*). The later transition into a colloid state, however, is difficult 
to reconcile with this view. 

On clinical grounds, changes in the thyroid, next to those in the sexual 
glands, are most commonly observed. Furnival (cited by Paulesco) found 
only five thyroids which could be considered normal out of 24 cases of acro- 
megaly. Conversely, Schoneman, in a study of the pituitary body in 85 cases 
of goitre, found marked alterations in all but one instance. The two glands 
have some histological points of resemblance, and, imquestionably, they play 
an important r61e in metabolism and have a somewhat similar influence on 
skeletal growth. 

In all of the cases in our series in which a microscopical examination of 
the thyroid has been possible (fifteen in aU), the gland has been found to have 
a low epithelium with excess of colloid — ^a condition which, on Marie's view, 
may be an indication of some preceding period of hyperplasia. In no instance 
have we seen evidences of active hyperplasia, but it is of interest that in two 
of Hochenegg's patients with acromegaly and partial glandular extirpation a 
subsequent enlargement of the thyroid occurred (Exner^^). All of our cases, 
it will be noted, are ones which, at the time of examination, were evidencing 
signs of glandular insufficiency, and the thyroid, even of Case XXVI — ^the 
nearest approach to active hyperpituitarism of any case from which thyroid 
tissue was obtained — showed the same histological picture. 

In their gross morphology the glands have varied all the way from the 
large plunging goitre of one of the acromegalics (Case XXIX) to the small 
impalpable gland of a patient with primary preadolescent hypopituitarism. 
It is my impression that the gland is most apt to show enlargement in indi- 
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viduals with clinical evidences of past hyperpituitansm — suggesting, in other 
words, that the same underlying biochemical factor causes an hyperplasia of 
both structures, rather than that the thyroid assumes a compensatory and 
vicarious r61e for the hypophysis. 

In none of the cases, furthermore, have there been symptomatic evi- 
dences of hyperthyroidism. To be sure, some degree of exophthalmos is 
common (e.g. Cases I and XI), but this is, in all probability, a neighborhood 
effect of the tumor. 

We have observed no recognizable changen in the parathyroid 
glandules in any of the fatal cases, nor have there been symptomatic 
evidences of their participation in the general glandular disorder. However, 
their relation to calcium elimination has been pointed out by MacCallum 
and Voegtlin, and the hypophysis, too, is supposed to be linked in some 
important way with the normal utilization of this substance (vide the 
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relation of the gland to the growth of bone). This is a matter which must 
rest upon further studies of mineral metabolism rather than upon purely 
symptomatic observations. 

Adrenals.^ — As pointed out in many of the case reports {e.g. Cases I, 
XXIII, XXV and XXIX), symptoms are often present wlJch are very sugges- 
tive of functional insufficiency of the suprarenal bodies — pigmentation 
of the skin, asthenia, low blood pressure, and to 
these may be added hypoglycemia. These symptoms 
have been more pronounced in the individuals with dyspituitarism in whom 
evidences of former hypophyseal hyperplasia were evident. For example, 
in the giant Turner (Case XXXII) they were particularly outspoken, and 
at autopsy the adrenab were foimd to be exceedingly small and to possess 
a Tninimiim of medullary substance. However, in the case of the ductless 
glands, size is no indication of functional over- or imderactivity, and great 
morpholc^cal vanabiUty has been shown by the tissues of the autopsy series. 

As is true of the experimental states of hyperpituitarism, so in the clini- 
cal cases the adrenals which we have bad an opportunity of studying histo- 
logically have shown an abnormal vacuolization (a lipoid change?) of the 
cells of the zona fasciculata of the cortex (Fig. 313). 
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Attention may be drawn to two of the cases with a polyglandular syn- 
drome in which the gland primarily at fault was indeterminable. In one of 
them (Case XLIV) the symptoms resembled, in many respects, those of 
Addison's disease, and in the other (Case XLV) what was regarded as a re- 
verse picture, suggesting hyperadrenalism, was commented upon. This 
patient and one other (Case VIII) are the only ones in the series in whom 
an abnormally high blood pressure was observed, and it 
is noteworthy that the latter patient — in whom functional hypopituitarism 
was brought about by an extrasellar interpeduncular growth — was found, 
postmortem, to have unusually large adrenals with an apparent hyperplasia 
of the medulla.* 

The Thymus. — Our clinical experience would lead us. to believe that in 
cases of primary hypophyseal insufficiency there is apt to be a persistent and 
enlarged thymus when the process dates from the preadolescent era, and pos- 
sibly that there is some hyperplasia of the involuted gland in cases which 
appear to have originated in adult life. This corresponds, roughly, with our 
experimental findings in the dog, for a seeming enlargement of the th5rmus, 
especially rich in Hassall's corpuscles, has been found in most of the animals, 
puppies as well as adults, who have long survived an extensive deprivation 
of the hypophysis. 

In the clinical series a notable illustration is given by one patient (Case 
V) who succumbed to the effects of the anaesthetic and in whom the status 
thymo-lymphaticus of Paultow was found postmortem, with an 
amazing lymph hyperplasia throughout. It will be noted that practically 
the same condition was observed in a child (Case XLI) in whom the hypo- 
physeal deficiency was produced by an obstructive hydrocephalus; and, in 
all probability, it is therefore a secondary consequence of the pituitary lesion, 
rather than merely a coincidental disorder. 

There are, however, many exceptions to the rule that an excess of thymic 
tissue will be found in patients with outspoken hypopituitarism. In Case 
VIII, for example, though a greatly enlarged and fatty gland was clearly 
distinguishable, no thymic tissue was found on section: also in the giant 
Turner (Case XXXII) the thymus proved to be completely involuted. On 
the other hand, in Case II, one of acromegaly, in Case XVII, one of dyspitui- 
tarism with a mixed infundibular tumor, and in Case XXXVIII, one of acute 
acromegaly associated with a cerebellar cyst, there was found a persistent 
thymus with lymph hyperplasia of the intestines. 

The Pancreas. — In an earlier paper^** the opinion was expressed that the 
disturbances of carbohydrate tolerance, known to occur in clinical cases and 
observed in the hypophysectomized animals, might possibly be due to a sec- 
ondary change in the pancreatic islets — in other words, that they might merely 
be one of the varied expressions of the polyglandular nature of the malady. 
However, later studies^^ showed that the posterior lobe itself was intimately 
associated with carbohydrate metabolism, and that such a thing as ''hypo- 
physeal diabetes'' was possible, irrespective of any recognizable 
change in the pancreas itself. 

* The relation of tumors (hypernephromata) and hyperplasias of the adrenal cortex to 
other ductless glands, and especially to abnormalities and deviations of sex characteristica, 
has been fully presented by Ernest E. Glynn*** in a recent paper in which a large number 
of cases are assembled. 
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In one experiment Goetsch removed all but a duodenal fragment of the 
pancreas, and, after the temporary glycosuria had subsided, a partial hypo- 
physectomy (including the posterior lobe) was performed. The animal 
showed the usual post-operative cycle to be expected in the case of an animal 
with a normal amount of pancreas^-namely, a temporary lowering and a 
subsequent great increase of the sugar assimilation limit.* 

It is probable, therefore, that changes in the pancreatic islets are less 
essential to these disturbances in sugar metabolism than we had supposed. 
Goetsch, nevertheless, has found that there are definite post-operative histo- 
logical alterations in the gland, which, however, are more apparent as a loss 
of secretory granules in the cells of the acini than as a change in the islets of 
Langerhans themselves. 

In eight cases (all, with the exception of Case XXXVIII and Case VIII, 
ones of hypopituitarism, accompanied by a high sugar tolerance) we have been 
able to study the pancreas, and, except for the unusual infiltration with fat, 
no definable change has been observable. Possibly in all of them the islets 
have been more in evidence than in the average supposedly normal gland; 
and this, on a priori grounds, might speak in favor of a high rather than of a 
low assimilation limit for sugars. 

The Pineal. — Unfortunately, in our experimental series the pineal body 
was not studied as a routine of the postmortem investigation. In the cases 
examined, however, it certainly showed no hyperplasia, nor were any micro- 
scopic deviations from the normal recognized. 

Neither has any definite change been noted in the clinical cases, though an 
occasional cystic degeneration has been present (cf. Fig. 317), with no accom- 
panying symptomatic disorder, however, on the part of the sexual functions. 

The gland is undoubtedly of physiological importance, and, as related 
in the discussion of Case XLVII, has an unquestionable interrelation with 
the other glands of internal secretion. This has been particularly emphasized 
by Marburg and Frankl-Hochwart, and it would appear that there is a meas- 
ure of antagonism, in so far as sexual development is concerned, between 
hypophysis and epiphysis. However, it must be confessed that the syndrome 
of supposed pinealism has been observed only in connection with tumors of 
the gland which have led to an obstructive hydrocephalus and thus of neces- 
sity to secondary hypophyseal disturbances (cf. Bailey and Jelliffe**). 

A number of successful canine pineal extirpations by W. E. Dandy in 
the Hunterian Laboratory led to no recognizable post-operative symptoms; 
and this has also been the experience of Exner and Boese.^* Furthermore, no 
specific reactions have been observed (Dixon and Halliburton; cit. Munzer***) 
to follow the injection of pineal extracts. Certainly nothing comparable to the 
precocious sexual development in clinical cases of presumed dyspituitarism 
has been reproduced by extirpations of the gland in young animals. On the 
other hand, it may be recalled that de Cyon (cit. Bauer^^) noted that elec- 
trical stimulation of the hypophysis caused erections in some animals; and an 
abnormal sexual excitation (erotomania) was apparent in a number of our 
animals*' after partial hypophysectomy. 

^ Experiments are being undertaken in the reverse direction, namely, with a primary 
hypophysectomy followed by a pancreatic extirpation. 
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THE HYPOPHYSEAL LESION 

The bare enumeration of the diverse changes which have been described 
as occurring in this dualistic organ would be a hopeless task. Unquestion- 
ably the structure is capable of great histological alteration at different ages 
and under different physiological and pathological stimuli. Consequently 
even the physiological "normal" for the gland under all circumstances beggars 
description; and until investigators agree upon some more uniform method of 
fixation and sectioning than is generally observed, still less can be expected from 
descriptions of pathologically altered glands of which the weight and configu- 
ration have not been recorded, in which the accessory glandules have not been 
investigated and in which the arrangement and relative proportion not only 
of the various pars anterior elements but also of those of pars intermedia and 
pars nervosa have been determined from sections made in random directions. 

Fixation of the tissues in situ and removal of the sphenoidal bone to- 
gether with the brain in its envelopes is oftentimes essential to a complete 
study, and this is particularly true of the cases complicated by tiunor. In 
Case VIII and Case XVII, for example, the thinned and displaced gland at 
one edge of the tumor might easily have escaped notice had the usual method 
of removal of the unhardened brain been practised. Conversely, an extra- 
sellar growth arising from an accessory glandule, as in Erdheim's remark- 
able case,^^ might easily be overlooked in an examination restricted to the 
usual intracranial study, without investigation of the sphenoidal cells. Since 
an investigation of these accessory structures has become a routine, Groetsch 
has found evidence of hypertrophic changes in the dural parahypophyBis 
which he and Dandy have described,*^ both in the canine after experimental 
removal and in a number of the clinical cases. 

Even in the case of the actual enlargements to which the gland is sub- 
ject and the tumors peculiar to its vicinity there has been great disparity 
in the interpretation as well as in the nomenclature applied to the lesions.* 

However, on developmental as well as on histological groimds we may 
usually distinguish (1) the homoplastic growths of the 
pituitary body proper — the hypertrophies or adenomatous 
enlargements or so-called strumas of the gland itself — ^and (2) the extra- 
pituitary or heteroplastic tumors, which arise usually 

* Various classifications of hypophyseal growths have been made by Creutzfeldt 
(1909),*! by Courtellemont (1911),<» by Roussy and Clunet (1911)«» and by others. Cour- 
teUemont, for example, divides them into tnree groups: (a) the epithelial tumors, with 
which he includes not only the heteroplastic growths with a pavement type of epithelium, 
but also the various adenomatous strumas which originate from the gland itself; (b) the 
non-epithelial tumors; and (c) the specific, tuberculous or luetic lesions. 

Creutzfeldt has shown that out of 55 cases of tumor witkout acromegaly, 34 per cent, 
were growths from a craniopharyngeal aniage. whereas of the cases of tumor wiik acromegaly 
82 per cent, were homoplastic growths, i.e., adenomas, strumas, etc., of the gland itself. 

In 97 cases collected from the literature by Frankl-Hochwart," the tumor was de- 
scribed in 13 asacarcinoma (7 of them originating from an epithelial relic of the 
original pouch); in 13 others asan adenoma, 9 of these being designated as strumas; 
in27asa sarcoma (1 myxosarcoma, 5 angiosarcomas, 1 peritheUoma and 8 endothe- 
liomas); in 15 cases cysts were encountered; in others there were varioiis lesions — 3 
gliomas, 2 teratomas, 7 tubercles, 3 gummas, 1 chondroma, 1 
s t e a t o m a, etc. In addition there were 15 cases in which the hypophysis was second- 
arily implicated; by osteosarcomas in 7, by meningeal endothehomas in 4, and in 4 by a 
glioma or sarcoma of the cerebral substance. 
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from some neighboring anlage, often, doubtless, from some developmental 
relic of the pharjmgeal or infimdibular diverticula — ^the craniophar3rngeal 
duct tumors. 

The latter implicate the gland proper only by compression, and if hypo- 
physeal symptoms are produced they are almost invariably those of hypo^ 
pituitarism: the former may be associated with clinical signs of hjrper-, of 
hypo- or of dyspituitarism. 

(1) The Hypophyseal Strumas. — In the case of the actual pituitary 
enlargements we must distinguish the physiological 
from the pathological hypertrophies of the gland. 
Functional enlargements are best exemplified by the alterations which have 
been shown to accompany pregnancy. Hypertrophic changes, furthermore, 
accompany a variety of diseases, as we have seen. They are commonly found 
in the aged, as well as in patients who have succumbed to chronic maladies ; 
and in all probability imder these circumstances they merely represent evi- 
dences of former periods of hyperplasia and not an existent active functional 
enlargement. 

All manner of histological alterations appear in glands examined as a 
postmortem routine — invasion of the posterior lobe by anterior lobe cells, 
colloid accumulations, increase in connective tissue elements and what not. 
Often in these various glands one sees focal hyperplasia s — ^namely, 
small clusters of closely packed cellular chromophile elements, either acido- 
philic or basophilic, described by Erdheim as anterior lobe 
adenomata. 

The dividing line between these physiological hj'^perplasias and those 
which may be considered pathological — i,e. capable of producing 
sjrmptoms attributable to an excess or perversion of hjrpophyseal secretion — 
is, for obvious reasons, not sharply drawn. 

In the case of acromegaly we incline to the view of Benda, Dean Lewis 
and others, so emphatically upheld by B. Fischer,^ that the malady is actually 
an expression of h3rperpituitarism and is attributable to the eosinophilic 
elements of the pars anterior. However, as acromegaly in its early and active 
stage is rarely fatal, the exact histological changes which occur in this period 
may long remain a source of dispute, imless perchance precocious surgical 
extirpations will serve in time to elucidate the subject, as they have done in 
the case of hyperthyroidism. 

In only three of our cases of presumed hyperpituitarism without tumor 
have we had the opportimity of examining the tissues. In one (Case XXVI) 
the condition might well be termed a pathological anterior lobe hyperplasia 
composed mainly of eosinophilic elements (Fig. 187); in another (Case 
XXXVIII), though the enlarged anterior lobe itself was necrotic, there was 
a marked invasion of the pars nervosa by proliferating epithelial cells of the 
investment (Fig. 265), suggestive of a functional hyperplastic change; in the 
third (Case XXXII) the gland, formerly much enlarged, as the distended sella 
would indicate, had undergone a degenerative process, and little remained 
of the original structure beyond the narrow encasement of a large collapsed 
cystic cavity (Fig. 229) by pars anterior tissue. 

Whatever the histological picture might prove to be in the existing 
stage of the malady in the remaining acromegalics in our series, unquestion- 
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ably the pituitary body of each of them has undergone an hypertrophic 
change at one time or another, for in every instance the process has produced 
a demonstrable enlargement of the sella turcica. The small sellas have been 
restricted to cases of obvious hypopituitarism — those in which superimposed 
cysts or tumors have caused an obstructive glandular insufficiency {e.g. Case 
VII) or in which a presumed primary glandular hypoplasia has occurred 
(e.g. Case XXXIV). 

It would appear that any of these functionally unstable glands may, 
under a certain biochemical stimulus, assume adenomatous char- 
acteristics, and doubtless most individuals afflicted with acromegaly 
face the possibility of such a transformation. Under such circumstances 
a rapid cellular proliferation takes place; the sella turcica becomes thinned 
and distended, the dural capsule ruptures, and the cellular mass invades the 
intracranial chamber. . These adenomatous strumas, however, rarely assume 
malignant characteristics in the usual sense of the term ''malignancy." Vessels 
and other structures which lie in their course are merely enveloped or pushed 
aside, not invaded; metastases are rarely if ever found; mitotic figures are 
conspicuously absent. 

This form of transformation, which, owing to the neutrophilic character 
of the cells, we have called a chromophobe struma, is the type of lesion which 
has been certified by operation or autopsy in twelve of the individuals of 
the series who have had actual glandular enlargements. It doubtless corre- 
sponds with the malignant adenoma or sarcoma of many earlier writers. 
Indeed, the tendency still prevails to call these lesions round-celled sarcoma 
(cf. Case XI): 

Attention should be drawn to the fact that these extreme hypertrophic 
transformations coexist apparently only with clinical manifestations of glan- 
dular insufficiency, no matter what the preceding syndrome may have been — 
even outspoken acromegaly or gigantism. Moreover, in the transformation all, 
or practically iall, of the eosinophilic elements — to which in all likelihood the 
preceding acromegalic changes ara attributable — become lost.* 

The 12 cases in our series in which such an adenomatous struma has been 
certified by operation or autopsy naturally fall in Groups I and II, owing to 
the elicitation of pronounced neighborhood symptoms. Though in every 
case the existent symptoms were those of glandular insufficiency, the preced- 
ing glandular manifestations were variable. Thus one individual was an 
acromegalic giant (Case I) in whom the symptoms of hyperpituitarism dated 
from a preadolescent age; while in another (Case II) the adenomatous struma 
was the terminal feature of adult acromegaly. Moreover, slight indications 
suggestive of transient preexisting hyperpituitarism were observable in 
Cases XI, XII and XXIII. In Cases V, IX, X, XV, XIX, XXI and XXII, 
on the other hand, the manifestations from the outset were entirely those of 
glandular insufficiency, with a syndrome which could hardly be attributed to 
a perversion or excess of secretion from the cells of the struma itself. 

* Franchini's view of a dualistic process in acromegaly, as I understand it, attributes 
the terminal, or cachectic stage, of the malady to the toxic effects of a perverted secretion 
which accompanies this adenomatous transformation. This, however, seems hardly likely, 
in view of the fact that the symptoms of these glandular strumas are so closely akin to 
those of obstructive or of experimental h3rpopituitari8m. 
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In their histological configuration these adenomatous strumas show con- 
siderable variation, their chief point of resemblance lying in the neutrophilic 
character of the cellular elements rather than in the anatomical disposition. 
The stnimas may consist merely of a more or less loosely packed body of 
epithelial elements with no demonstrable supporting connective tissue and 
no blood vessels (cf. Fig. 34). In some cases they show a certain alveolar 
disposition, the cells being massed about a central core containing colloid 
(Fig> 159). Others show a sinusoidal structure with a vascularity more like 
that of the normal gland (Fig. 153), and in these vascular spaces it is not 
uncommon to find colloid. Still others show more or less of a papillary glan- 
dular structure, one of our later operative cases (No. 29 of the operative table) 
being a good example (Fig. 314). There are certain features of some of the 
histological pictures, par- 
ticularly of those which 
show this glandular or 
papilliform arrangement, 
which would suggest that 
some of the growths take 
their origin from the pars 
intermedia.* 

These strumas, nat- 
urally, may undergo a 
degenerative metamor- 
phosis with cystic soften- 
ing, as illustrated in Case 
XXXII, or one may en- 
counter true cyslH of vari- 
able sizeand with variablu 
contents, from a watery, 
or colloidal to a bloody 
or thickjchocolate colored 
fluid, resembling the cj'sts 

which originate in the Pia. 314. -chromophobe .tnima (No. 29 of 1q1.I,.1 «.ith pRpillary 
thyroid. Such lesions pre- arrangoment o( cdls (m«g, X 373;. 

sent, of course, the most 

favorable condition for surgical intervention. We have had one example, in a 
blind patient, of a large hemorrhagic cy.st (cf. No, 29 of- operative table) 
which was successfully evacuated, with the immediate return of partial vision. 
(2) Accessory or Extrapituitary Tumors. — These, as heretofore stated, 
are, more strictly speaking, true neoplasms which implicate the hypophysis, 
if at all, merely through the agency of compression. Two types may be dis- 



changM chiefly affect the posterior lobe, and particularly its epithelial investment. This 
p&rt of the gland undergoes what appears to be an hypertropiiic chan^, doubtless in the 
effort toward a compensatory hyperplasia, for similar cnangea are seen in the fragments of 
the para intermedia which are left after experimental extirpations. The most marked 
alterations of this type, however, have been experimentally produced by the placement of 
a "clip" on the infundibular stall[."° A similar increased cellularity of the pars nervosa faa« 
been observed by Morawski'"* after stalk division in monkeys. 
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tinguished: those which arise from some coi^enital aolage related to the 
development (itifundibular or pharyngeal) of the pituitary body and thoae 
which originate from other atructures in the sellar neighborhood. 

As Erdheim" was the first to emphasize, it is not at all uncommon to 
see near the superior or inferior portion of the hypophyseal cleft, inclusions 
of pavement or ciliated cells which lie within the gland and which, presumably, 
represent "rests" of the primitive ectodermic diverticulum (Rathke), and from 
which epithelial growths or cysts might be expected to originate. Similar 
epithelial rests are to be found below the adult sella in the line of the cranio- 
pbaryngeal canal; and doubtless the most conclusive illustration in the liter- 
ature of a growth arising from such an anlage is that given by Erdheim," 
who found, in a case of acromegaly, a tumor occupying the sphenoidal cells 



of tumor with Hiuanioui epithelium. Note compreuioD ilTecU on ulterior Iob« st lower part of Matioo 
(msf- 7S diitms.). 

below the pituitary fossa, composed largely of eosinophilic elements, the 
superimposed hypophysis itself being practically normal. 

Though mentioned by many as of frequent occurrence, there have been 
no illustrations in our series — at last none certified histologically — of the 
heteroplastic tumors with epithelial elements of pavement type which often 
undergo kerato-byaline changes and assume adamantine characteristics. In 
his admirable monograph" Erdheim described seven of these tiunors from 
the museum collection in Vienna, and record of similar growths has dnoe 
been made by Strada,-" by C. J. Lambert in a case of Famell's," and by 
others. They are comparatively rare lesions. We have had the opportunity 
of fitu<^ng the sections of a typical case described by Rusk (Fig. 315). 



EXTRAPITUITARY TXmORS 289 

Though they do not form metastases, doubtless many of these growths have 
in the past been called carcinomas. 

We have, however, met with one example of a tumor arising apparently 
from an anlage at the extreme upper end of the pituitary cleft. From its 
cellular arrangement and colloid content, it evidently originated from an 
inclusion in the pars intermedia infundibuli, for it surmounted a normal, 
though compressed, anterior lobe. Similarly placed lesions of variable size 
have been described by Saxer, Boyce and Beadles, Erdheim and Dean Lewis.'** 
The resemblance to thyroid tissue in certain areas of the sections may be 
very striking (Fig. 316). 

Other heteroplastic growths, which contain mixed tissue elements of a 
teratomatous nature, occur in the same situation. Hecht (1909)"* and others 



have described such growths, and two certified examples occur in our series 
(Cases III and XVII), In both of them the tumor elements were composite; 
and, as the infundibular stalk and the gland were dislocated forward (Big. 
126) and upward, the growth in each case was presumably an inclusion 
tumor arising from a relic of Rathke's pouch. 

Less clear is the source of origin of some of the infundibular 
lesions, of cysts in particular, two examples of which (not included 
in the case reports) have been observed. In one of the patients a bitemporal 
hemianopsia had been produced by a median thin-wallcd bilocular cyst the 
size of a walnut, which appeared to take its origin from the anterior wall 
of the infundibulum (Hgs. 317, 318). The cysts were filled with a yellowish 
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gelatinous substance, and projecting from the walls were numerous verrucous 
nodules composed of squamous epithelium. The underlying hypophysis 
showed but little change and the sella was normal, though there was a 
persistent craniopharyngeal canal connecting sphenoidal cells and pharynx — 
the only example of this anomaly in our series. The glandular symptoms 
were inconspicuous. 

In the other patient, who showed marked hypopituitarism with a com- 
plet« primary optic atrophy, the cyst was a lai^e multilocular affair, causing 
marked dislocation of the mid-brain structures. Here, also, the cyst walls 
showed verrucous projections of the same character. The greatly flattened 
hypophysis occupied a sella of normal configuration. It is presumable that 
developmental aberrations may occur in relation to the neurohypophysis, 



FioB. 317, SlS.^Pspillscy infuDdibulsr cyit (left empty; richl with (dklinoui coDtcDt) which 

framThs inFuodibuliir'^suIk (.I's)'. Not« wartlike 'projections Irom walli (gquBmous epilhelTu'm) : iUh 
cylic pineal gLnd I/-), 

just as they occur in relation to the epithelial portion of the gland, and that 
they may serve as the starting point for these papillary infun- 
dibular cysts, which Langer,'" Strada'" and others have described. 
Doubtless, however, many of the interpeduncular tumors 
which secondarily implicate the gland arise from other than a de- 
velopmental infundibular aniage. Thus, in Case VIII a 
large endothelioma, probably of dural origin, was the offending agent; and 
Schnitzler"' has described a similar case in which he thought the tumor arose 
from the sellar diaphragm, as it may have done in our patient. In like 
fashion, other heteroplastic tumors originating in adjoining structures may 
be responsible for clinical symptoms of glandular insufliciency, owing to 
pressure deformations of the gland; and it is possible that slowly growing 
lesions of this type may be the underlying factor in those of our cases with 
hypopituitarism in which pronounced neighborhood symptoms occurred, 
accompanied by small sellas (e.g. Cases VI, VII, XVI and XX), 
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In summary: we have certified the lesion in 29 of our cases. There have 
been 23 homoplastic epithelial growths or stnunas 
originating from the gland itself. Of these, the stnmia in two cases of com- 
paratively recent acromegaly was relatively small and showed an apparent 
hyperplasia of normal anterior lobe elements; while in a third, a giant who 
was showing signs of ultimate glandular insufficiency, an obvious former 
anterior lobe enlargement, had undergone a cystic degeneration. The 20 
other cases all showed large stnunas of chromophobe cells, with coexistent 
symptoms of hypopituitarism. With the one exception of a large hemor- 
rhagic cyst (No. 29 of table) the tumors have been solid affairs. 

There have been 6 heteroplastic or extra-pituitary 
tumors. Of those originating in all probability from a developmental 
rest, two were teratomas which had dislocated the gland and infundibulimi 
forward and upward, and two, infundibular cysts which had dislocated 
the same structures downward and backward. In addition, there has been 
one superimposed endothelioma, which, possibly, arose from the superior 
dural diaphragm. 

So far as the character of these growths concerns the much-mooted 
question of clinical h3rperpituitari8m verst^^ clinical hypopituitarism, it can 
be said that no case of acromegaly has been associated 
with a heteroplastic tumor except one in which a 
glandular hyperplasia and a cerebellar cyst were 
coexistent : furthermore, that in all cases of acromegaly 
in which a large homoplastic chromophobe struma 
was demonstrated, evidences of glandularinsuffi- 
ciency had begun to be apparent. 

On the other hand, manifestations of primaryhypo- 
pituitarism always accompanied the heteroplastic 
tumors which served to compress the gland, and. were 
often an accompaniment, also, of the large chromo- 
phobe strumas. These enlargements may occur, 
t h el-ef or e , in glands that have not undergone the 
primary hyperplastic transformation to which 
acromegaly is commonly accredited. 

TREATMENT 

From a therapeutic standpoint we are confronted by a variety of prob- 
lems, some of which call for mere symptomatic medicinal measures, some 
for operative relief, and some for the administration of glandular extracts to 
make up for a deficient secretion. It is necessary to determine, therefore, for 
each case, just what the local conditions may be, and, so far as possible, what 
is the existent stage of glandular activity. 

One patient may need merely a sellar decompression to alleviate the 
headaches of capsular distention (e.g. Case XXXVI), another may require 
partial extirpation of a stnuna to reUeve chiasmal pressure (e.g. Case XXIII), 
another, who has no neighborhood symptoms, may require merely glandular 
feeding (e.g. Case XXXIV). 

On the other hand, combinations of these measures may be needed: 
Thus, one and the same individual (e.g. Case VII) may urgently require a 
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subtemporal decompression for the relief of general pressure symptoms, and 
subsequently the sellar floor, or even a portion of the large stnmia, may be 
removed by a transphenoidal route to save the chiasm from further damage: 
at the same time the X-rays may be employed to check further cell division 
of an active chromophobe struma, the patient meanwhile receiving glandular 
administration to supply the secretory deficit. Hence the treatment of 
these cases is neither strictly surgical nor medical, but various measures must 
be adopted according to the immediate demands of the individual problem. 

« 

SURGICAL PROCEDURES 

Unquestionably in the present state of our knowledge of hypophyseal 
maladies operative procedures are indicated in the majority of cases when 
the nature of the disorder is finally recognized; for the diagnosis, as a rule, 
is still largely dependent on the presence of neighborhood pressure disturb- 
ances, for the relief of which recourse must be had to mechanical or operative 
therapeutics. 

It is conceivable that the day is not far distant when our present methods 
of dealing with hypophyseal enlargements, with scalpel, rongeur and curette 
— new as these measures actually are and brilliant as the results may often 
be — ^will seem utterly crude and antiquated, for it is quite probable that 
surgery will, in the end, come to play a less, rather than a more important, 
r61e in ductless gland maladies. This Utopia, however, will be reached only 
when a sufficient understanding of the underlying etiological agencies enables 
us to make more precocious diagnoses. 

In the present state of our knowledge surgery admittedly constitutes 
our chief source of defense against the advances of the larger number of 
recognizable pituitary maladies. Being so, it is well to understand the pos- 
sibilities as well as the limitations of operative measures in the various types of 
hypophyseal diseases which present themselves and which are not amenable 
to relief through medicinal therapy. 

In view of the variable conditions which may be encountered, variable 
procedures may be called for — those directed toward the palliative relief of 
general pressure symptoms; those whose object is to lessen the excessive secre- 
tion of a gland in a state of hyperpituitarism by partial removal, after the 
accepted manner of treating Graves' disease; those directed toward the relief 
of neighborhood pressure symptoms. There can be no one stand- 
ard operative measure suitable for all cases. 

1. To Meet Qeneral F^essure Disturbances. — These, as we have seen, 
may be so extreme as to urgently demand palliative relief before a possible 
direct attack on the tumor can be thought of. The problem is the same as 
in the case of inaccessible tumors situated elsewhere, for which a cranial, 
and preferably a subtemporal, decompression is indicated. 

This measure has been called for in a number of our cases, and in some 
of the earlier experiences (e.g. Cases III, XIV and XVI, or Nos. 1, 2 and 3 of 
the table)* before the practicability of exposing the sellar region was demon- 

* In this section, when Arabic numerals are used to desi^ate the surgically treated 
cases, they refer to the cases as arranged chronologically in the table (p. 3C&), where 
it can be told, by the presence or absence of Roman numerab, whether the nistories have 
been presented in full in Part II. 
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strated, operative measures were confined to a palliative craniectomy. After a 
bilateral decompression in No. 2 an interval of seven years elapsed before there 
was a sufficient advance in symptoms to call for a direct attack on the lesion, 
which at the time of the patient's first admission was not thought to be possible. 

Unquestionably a decompression should have been the primary step in 
Case II (No. 9), for the experience with Case V (No. 17), which resulted 
fatally, and with Case VIII (No. 26), in which the measure did not serve 
to modify the terminal pressure symptoms of the large growth, show that 
it can be postponed until too late a stage of the disorder. Latterly in 
several patients a primary subtemporal decompression, which was urgently 
indicated, has been followed by a transphenoidal operation, with partial 
tumor removal or evacuation of a cyst {e,g. Nos. 29 and 38 of the table). 
Conversely, in some instances a transphenoidal operation, which proved 
futile owing to the high position of the timior, has had to be supplemented 
by a subtemporal exploration combined with a decompression {e,g, Nos. 
18, 32 and 34 of the table). 

All told, out of the 43 patients subjected to operative measures «m6- 
temporal decompressions (occasionally bilateral) have been performed upon 16, 
merely on the basis of general pressure symptoms. In some cases the 
measure was unavailing, owing to the late stage of the process (e.g. Nos. 
5 and 17) ; in others, owing to a mistaken interpretation of the local conditions 
(e.g. No. 11). In other cases in which, as events subsequently proved, there 
was marked intracranial extension of a rapidly growing struma the measure 
would unquestionably have been advisable {e,g, Nos. 7 and 20). One reason 
for a subtemporal, in addition to a sellar, decompression in the case of these 
extensive proliferations is to offer a better chance for radiotherapy, as will 
be explained later. 

Confessedly it cannot always be told whether the severe headaches are 
due to general pressure symptoms or to local distention of the hypophyseal 
pocket. This is particularly true when primary optic atrophy has occurred 
and there is no choking of the disc to guide one. In No. 11, for example, 
the subtemporal decompression did not modify the supposed pressure head- 
aches. Conversely, in Nos. 4 and 33 the headaches were inunediately set 
aside by a sellar decompression, as has been described. 

2. To Combat Functional Hyperplasia. — ^Whether the process in hyper- 
thyroidism is due to an excess of normal thyroid secretion or to a perversion 
of secretion, it has, nevertheless, been found that partial extirpation of the 
hyperplastic gland serves, in many cases, to alleviate the constitutional sjmip- 
toms of the disorder, and it is a natural conclusion that similar measures 
might, in like fashion, modify the symptoms of hyperpituitarism. 

This was first suggested by Schloffer^^* as a possible means of checking 
the progress of acromegaly, and it was with this idea in mind that the opera- 
tion was conducted in our Case XXVI — a patient in whom there proved to 
be a chromophile struma, as was anticipated, according to the views of 
Benda. Not only was there an immediate relief of subjective discomforts, 
but the acromegalic manifestations, so far as the thickening and cedema of 
the soft parts were concerned, showed marked amelioration. Similar bene- 
ficial effects were observed in one or two patients with supposedly active 
acromegaly operated upon by Hochenegg. 
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However, in our patient the former discomforts after a year largely 
returned, and it cannot be said that the experience is anything more than 
suggestive of what may possibly be accomplished in early and aggravated 
cases of acromegaly. No one, of course, would suggest that in patients with 
stationary acromegaly, such as Cases XX\7II, XXIX and XXXI, an opera- 
tion is indicated, for the formerly hyperplastic glands have, doubtless, under- 
gone involution, leaving these individuals in a condition either of fairly normal 
equilibrium or of actual glandular insufficiency. 

In view of the fact, therefore, that hyperpituitarism, so far as glandular 
oversecretion is concerned, is a condition which tends to right itself, i t 
must remain for the time-being a matter of uncer- 
tainty as to whether or not, in the absence of a 
degree of hyperplasia sufficient to cause neigh- 
borhood symptoms, operative measures can hold 
out any promise of permanently controlling the 
disorder. 

When, however, neighborhood symptoms have 
arisen owing to the extreme enlargement of the 
gland due to the formation of an adenomatous 
struma whether or not there have been antece- 
dent symptoms of acromegaly, the surgical aspects 
of the matter stand on firmer ground. 

3. To Afford Relief to Neighborhood Syiiq>toins. — ^This implies an 
actual attack on the lesion itself, either to partially remove it or to give more 
room so that it may continue to enlarge without jeopardizing the adjoining 
structures, among which the optic nerves are of chief moment. Admittedly, 
an interpeduncular tumor, whether it has originated as a pituitary struma 
which has burst its capsule, or has arisen from an extrapituitary anlage, 
cannot possibly be removed in its totality; and unless the neigh- 
borhood symptoms are provoked by a cyst which 
can be effectually drained, the best that can be 
accomplished is a fragmentary extirpation, or 
removal of the sellar floor and opening of the 
capsule, to encourage further growth to take place 
in a downward direction into the sphenoidal region. 

The various types of variously situated tumors and glandular enlarge- 
ments which have been pictured in the case reports serve to illustrate the 
fact that no one operative method can serve for all 
cases in which neighborhood symptoms have 
occurred. Before reviewing the measures, therefore, which have been 
followed in the several cases of our own series, it is necessary to consider, in 
some detail, two separate factors of importance to the surgical problem: 
(a) the routes of access to the sellar and interpeduncular regions and (b) the 
method of dealing with the lesion when it has been exposed. Though the 
latter is, unquestionably, the factor of prime moment, the former, alas, is 
the one on which chief stress has been laid by most operating siu*geons 
whose interest has been aroused in the subject; but, after all, a demon- 
stration of accessibility was necessary before a discussion of local treatment 
could be worth while. 
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The evolution of the operative procedures, from the earlier mutilating 
ones to far more simple measures, bears many points of resemblance to the 
progressive development of the delicate operations which have come to be 
employed in the exposure of other equally inaccessible intracranial structures. 
Of these, the Gasserian ganglion operation furnishes a good example, for it 
will be remembered that in some of the earlier procedures such radical meas- 
ures as resection of the superior maxilla were undertaken, whereas, the present 
method which is generally employed is comparatively simple, free from hazard 
and leaves no visible scar whatsoever. 

(a) Concerning the Method of Approach. — ^The character of the hjrpophy- 
seal operations, which have come to be used for man, recalls the methods of ex- 
perimental hypophysectomy on animals as attempted at various hands. The 
outcome, however, under the two conditions has been different, the experi- 
mental method, at least in the canine, resolving itself into a preferential intra- 
cranial approach conducted under the temporal lobe, rather than one from 
below through the mouth, whereas, in man a median operation from below 
(transphenoidal) will remain in the majority of cases, unquestionably, the 
operation of choice; for, under circumstances of experimentation, one is dealing 
with normal structures and with no increase of intracranial tension, whereas 
in the clinical cases the tumor is often sufficiently large to prohibit the degree 
of cerebral dislocation necessary to bring the interpeduncular space into view. 

Intracranial Methods op Access. — In spite of their extreme diffi- 
culty, the earliest operations were nevertheless undertaken by this route. 
Thus, Caton and Paul (1893^), acting on Horsley's suggestion, were the first 
to attempt a lateral subtemporal operation, in the progress of which the 
orbit was exenterated. Horsley, himself, is said to have consistently followed 
a subtemporal route, one akin to that which Caselli, Paulesco and ourselves 
have used in experimental hypophysectomies: and there can be no doubt but 
that, in some cases, particularly when coupled with a counter-decompression 
(Silbermark, 1910^^) or with the overhanging brain position (Karplus and 
Kreidl, 1910"*), such a procedure is the only possible one by which certain 
of the superimposed extrasellar (interpeduncular) lesions can be approached. 

Intracranial procedures of inconceivably radical nature, by a frontal 
approach, have been proposed by Krause (1905),*** by Hartley and by 
Kiliani (1904)"^ — procedures which expose the chiasmal region by elevating 
the frontal lobes after a large bilateral osteoplastic frontal resection with 
ligation of the longitudinal sinus. Borchardt (1907)" alone, so far as I am 
aware, has ventured to put their suggestion into practice. 

In six of our cases an attempt has been made to expose the interpeduncu- 
lar region by the lateral and subtemporal method (Nos. 18, 19, 27, 32, 36 and 43), 
with but a modicum of success. They were all patients with large tumors, 
access to which was impossible by the transphenoidal route, owing to the 
interposition of a flattened gland. Extreme difficulties were encountered, 
owing to the great tension, and in only one (No. 32) was a partial extirpation 
possible. In the others, the operation was abandoned as a simple decompres- 
sion. This method of approach is indicated when, in the presence of marked 
neighborhood symptoms, the X-ray shows a fairly normal sella: and in one 
unfortunate patient (No. 37) it was shown, postmortem, that no other method 
could by any possibility have exposed the lesion and relieved the symptoms. 
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Transphenoidal Methods op Access. — These are conveniently divided 
into the superior nasal (Giordano, Schloffer, Eiselsberg, Kocher, 
et aL) and inferior nasal (Kanavel, Halstead, Hirsch) types. 

An operative approach, with osteoplastic resection of the anterior wall 
of frontal sinus and nose, was proposed many years ago (1897) by Giordano.** 
This was improved upon by Schloffer (1906),"* who, by a transphenoidal and 
extracranial method, was the first to report a fairly successful operation, per- 
formed in March, 1907.^^° A transphenoidal operation had, of course, been 
practised by many in experimental work, though owing to the cranial con- 
figuration of the lower animals it necessitated a buccal approach to the sphe- 
noidal region, with splitting of the palate after the method used by some 
rhinologists for operative treatment of infections of the sphenoidal sinuses, 
rather than one through the face with deflection of the nose. 

Buccosphenoidal operations, similar to those used in animal experi- 
mentation, were proposed by Koenig (1900),*** in which the superior maxillse 
were separated and the hard palate chiselled away. Loewe (1905)*'* suggested 
a similarly radical procedure, with bilateral separation of the maxillae after 
deflecting the nose. These proposals of such severe and disfiguring operations 
are, to-day, interesting only from a retrospective point of view. 

With constant modification and progressive improvement the method 
of Giordano and Schloffer has been accepted and carried out by many. In 
Schloffer's first operation, the nose was turned down to the right, and the 
turbinates, the mid-septiun, the wall of the orbit and maxillary sinus, and the 
left nasal process of the superior maxilla, together with the ethmoid cells, were 
excised — an exceptionally radical performance, as can be judged. A similar 
but somewhat less extensive operation was employed by Hochenegg (cited by 
Stunmie*^^ and Exner,'* 1909) with exenteration only of the septum and 
turbinates — a method followed in my first transphenoidal case (No. 4). 

Eiselsberg's adaptation of the method was likewise somewhat less muti- 
lating. He at first exposed the field through what he called a "tuning-fork 
incision," with a vertical cut in the mid-forehead, the lateral wings being 
carried alongside the nose with subsequent temporary resection of the frontal 
sinus and exenteration of the nasal cavity. This procedure, as described by 
Proust (1908),^" was followed in my second operation (No. 5), and was also 
practised by Lec^ne (1909).^** Eiselsberg has since (1910)** considerably 
modified the method in favor of one in which the nose is deflected to the side. 

It is evident that there is great danger of meningitis after such extensive 
procedures, especially when they necessitate removal of the ethmoid cells, 
and Moszkowicz and Tandler (1907)***** suggested a two-stage operation, with 
turning in of a pedunculated flap of skin from the forehead, which is plas- 
tered back into the region of the cells **to lessen the risk of infection!" 

All of the foregoing operations necessitate more or less decortication du 
visage f to use the descriptive French term; and not only are they needlessly 
mutilating, but they are apt to leave permanent nasal deformations. There 
have been many modifications, varying from Schloffer's high operation with 
resection of the frontal sinus, to ones of lesser magnitude, such as Kocher 
(1909)^**^ has practised, with the deflection merely of the nose itself to one 
side. In all of these procedures, extensive facial incisions and more or less 
complete removal of the bony structures from the nose are required. Many 
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of them, moreover, deprive the patient of his sense of olfaction (cf. Case 
XXVI) — an annoying, though possibly trifling, sequel of the procedure. 

Further modifications, which lessen the severity and magnitude of these 
measures, have been the result of anatomical investigations by rhinologists. 
Kanavel (1909)"^ demonstrated the practicability of an approach through 
the inferior nares, the nose being turned upward by an external curvilinear 
incision through the nasolabial junction of the face, the turbinates and part 
of the septiun being removed — a method practised in individual cases with 
success by Mixter (1910)*^" and by Kanavel and Grinker (1910)/^ As per- 
fected and successfully employed by Hirsch (1910),"* a still more simple 
endonasal route (in two or three stages), with primary resection 
of the median septiun and subsequent opening of the sphenoid through a 
single nostril after the method of Hajek,**** may be applicable to certain cases. 
Fair access to the sellar base is given, and in the rarer cases in which a cyst 
is present the surgical results in the hands of a skilful rhinologist are just 
as promising from this as from a more radical approach. Indeed, local 
ansesthesia may be all that is necessary. 

Acting on the suggestion of Kanavel's investigations, A. E. Halstead 
(1910)*^*' was the first to use a sublabial instead of an infra- 
nasal incision, and this has been adopted in the evolved tran- 
sphenoidal measiu*e which we have come to employ. As is true of all diflScult 
operative procedures, the performance becomes progressively simplified by 
the combined suggestion and experience of many, and the method of approach 
which has been followed in our last 20 or more cases has resolved itself into 
the following measure, which, with practice and the proper tools, should 
offer no great diflSculties of execution. 

Steps of the Combined Method Favored by the Author. — The 
Ansesthetic. Of the many accessory factors of importance, that relat- 
ing to the anaesthetic deserves especial consideration. Though Hirsch has 
shown that in his endonasal operations the sellar floor may be reached and 
removed in one or more stages under local anaesthesia, unquestionably most 
surgeons and most patients would prefer a general anaesthetic, provided it 
did not add an element of hazard to what in itself is regarded as a 
dangerous operation. 

In some of our earlier attempts, particularly with the acromegalics, we 
experienced great difficulty in administering the anaesthetic (ether) owing to 
the enlarged tongue and its tendency to obstruct the glottis. Consequently, 
in four of these patients (Nos. 4, 5, 6, and 7) premeditated recourse was had 
to a preliminary tracheotomy; and in another patient (No. 8) we were urgently 
forced into this measure owing to a sudden respiratory cessation, brought 
about by an unsuspected implication of the medulla. 

In all of these cases, however, at the end of the session the transvers 
tracheal incision and cervical wound were immediately closed without drain- 
age and the chief objection to the procedure was the unnecessary prolonga- 
tion of the operation. At the time, it may be observed, we were needlessly 
apprehensive concerning the possible escape of blood into the posterior 
pharynx. 

Conditions arose, however, in Nos. 5 and 7 which necessitated subse- 
quent operations, and, as it was feared that a secondary tracheotomy would 
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be attended with difficulties, No. 5 was intubated at the second stage; while 
in No. 7 not even this precaution was found to be necessary, for it had 
begun to be evident that the simpHfied operation was practically bloodless. 
Had this not been so we should have resorted in the end in all cases to 
Meltzer's insufflation method in preference to the tracheotomy. 

Owing to an ingenious device introduced by Dr. S. G. Davis, who has 
etherized nearly all of these patients, it has become possible to quietly and 
safely anaesthetize even the individuals with an extreme lingual hyper- 
trophy. Through a hollow metal tube, soldered to the blade which depresses 
and holds forward the tongue of the excellent "combined mouth-gag and 
adjustable tongue depressor" devised^^^ by E. C. Sewall of San Francisco, 
warmed ether vapor is conducted directly to the opened glottis. As the 
pharynx is freely exposed by the apparatus, any collection of mucus can be 
sponged away during the course of the operation, and the ansesthetist is 
well away from the field. There have been no complications attributable 
to the etherization in any of our thirty-two transphenoidal operations. 

A still greater bugbear of all transphenoidal procedures has been the 
possibility of inducing an infectious meningitis, 
and many of the fatalities in the thirty or more cases recorded in the litera- 
ture have been due to this complication, even when the cerebrospinal space 
has not actually been opened and the operation has been confined to the 
partial extirpation of a struma. 

As a matter of fact, this risk proves to be comparatively slight when the 
operation is performed by a method which obviates removal of the turbi- 
nates and extensive laceration of mucous membrane; and even the existent 
risk is greatly lessened by the application of S. J. Crowe's discovery*^ that 
hexamethylenamin finds its way into the cerebrospinal spaces. Consequently, 
as a routine in all of our operative cases this drug in doses up to 60 grains 
in the 24 hours is given by mouth on the day preceding and for some days 
after the operation. 

In four of our cases (Nos. 36, 37, 38 and 40) the cerebrospinal space 
was opened, leaving a subsequent cerebrospinal rhinorrhoea. In Nos. 36 
and 38 the flow ceased after a week or ten days with no symptoms of menin- 
gitis. No. 40 recovered after a severe meningitis starting on the 10th and 
lasting until the 22nd day after the operation. In No. 37 the infection was 
inaugurated by a series of severe sneezes on the 9th day and proved fatal, 
despite the use of urotropin, on the 13th day. There has been no suggestion 
of meningeal complication after any of the other 29 transphenoidal procedures. 

The Surgical Procedure. — With the patient prepared and 
anaesthetized in the manner described, the shoulders are slightly elevated so 
that the head drops back in a moderate Rose position, and the posterior 
nares are occluded in the usual manner by a sea-sponge, after which a cotton 
pledget wet with adrenalin is inserted in each nostril. 

The upper lip is drawn up and Loewe's transverse incision, first advo- 
cated by Halstead for hypophyseal operations, is then made across the labial 
fraenum. The incision, which need not be more than 2 cm. in length, is car- 
ried down to the anterior nasal spine of the superior maxilla, and then by 
blunt dissection the soft parts are scraped back on each side from the lower 
margin of the bony nasal opening until the cartilaginous septum is exposed. 
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From this point on, the performance should be entirely a submucous one, 
the membrane being separated from the bony and cartilaginous septum on 
each side, as in Killian's*^ method of submucous resection, adopted also by 
Hirsch. In favorable cases, indeed, there need be no injury to the mucous 
membrane on either side, and the entire operation may be conducted without 
entering the nassl cavity: however, owing to the firm perichondrial attach- 
ment at the anterior margin, a slight tear through the mucous membrane 
may occur on one side or the other at this point. 

A deep, smooth retractor 1.8 cm. in breadth and 6 cm. in length is then in- 
troduced on each side between the freed mucous membrane and the median car- 
tilaginous and bony septum. The separation of this pair of retractors will give 
sufficient room for the easy removal of the necessary strip of septiun in a few 
large pieces. This will include most of the vomer, the lower edge of the median 
plate of the ethmoid and a small strip of cartilage, in removing which Ballenger's 
swivel knife may be conveniently used. Usually — invariably when acromegalic 
changes are present — the anterior maxillary spine must be rongeured or chiselled 
away, and a bleeding point (canalisincisivus) will often be exposed, necessitating 
the placement of bone wax: otherwise the performance is practically bloodless. 

With the original retractors still in place, a series of dilating plugs, run- 
ning up to a diameter of 1.8 cm., are then introduced, separating the retrac- 
tors to each side and thus serving to slightly flatten the turbinates — a step 
which offers difficulties only in certain cases of acromegaly when the bones 
of the nasal passages are much hypertrophied. The two retractors are then 
withdrawn, their place being taken by a bivalve speculum, the blades of 
which are about 7 cm. in length and 1.8 cm. in breadth. This holds itself in 
position and frees the hands of the assistants. 

From this point the use of a head-light is essential, and it will be found 
that ample room is provided for a clear median view between the separated 
layers of mucous membrane in the depths. 

The sphenoidal attachment of the septum is then identified and the 
"prow" of the vomer underlying the sphenoidal cells may be removed, though 
this is not always necessary. With experience, the sphenoidal sinuses are 
easily identified, but it is well, in all cases, to keep the angle of approach low 
and to follow the posterior margin of the vomer, so as to minimize the chance 
of entering the posterior ethmoidal region through mistake.* 

* The chief danger in the transphenoidal operation lies in mistaking the direction of 
approach, owing either to exceptionally small sphenoidal or to exceptionally large ethmoidal 
cells, into which the floor of the ethmoidtd plate may dip, much after the fashion of the 
sella into the sphenoidal sinuses. Despite all precautions, I have been guilty of this error 
in one of our recent cases (No. 37). 

The patient proved to have an infundibular cyst (Fig. 317), which should have been 
approached by the lateral subtemporal route; and though the sella was but slightly enlarged 
it was determined to remove its noor, with the object of giving the supposedly compre^ed 
gland some measure of pressure relief. The angle of approach was directed too high, and 
led into the ethmoidal region, where unusually large cells were encountered and where a 
projection of the cribriform plate, mistaken for the sella, was opened. Only after splitting 
the dura did an escape of cerebrospinal fluid show that the operation had been misdirected. 

Though a cereorospinal rhinorrhoea was established, under hexamethyl', no ill conse- 
quences were apprehended. However, on the 9th day, after a series of severe sneezes a 
meningitis set in,, which proved fatal on the 13th day. 

The postmortem examination showed a persistent craniopharyngeal canal associated 
with unnstially large ethmoidal and unustially small sphenmdal cells — a condition which 
the stereoscopic X-ray plates had failed to clearly demonstrate. 
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When the body of the sphenoid has been identified, the anterior and 
lower walls of the sinuses are chipped away with long-handled nasal rongeurs, 
and after the cells have been freely opened and the lining mucous membrane 
removed there is rarely any difficulty in recognizing the sellar protrusion, 
even when there is no pathological enlargement of the fossa. The radiograms 
will, of course, have previously shown whether or not the sphenoidal cells 
are present and how far the distended sella projects into them. 

The floor of the pituitary fossa is then removed in turn, this usually 
amoimting, in the case of a tmnor, to nothing more than the chipping away 
of thin bony scales, which are often the only remnant of the ballooned fossa. 
With a "knife-hook," which can be inserted through the capsule and drawn 
outward, a crossed incision is made in the dural encasememt of the gland or 
timaor, and such a degree of extirpation as may seem advisable is then carried 
out, as will be more fully discussed later. 

Needless to say, every step of the procedure must be conducted under 
the eye of the operator. It would be quite unjustifiable here, as in a similfu-ly 
deep and difficult trigeminal operation, to make advances in a field obscured 
by vascular oozing. The cavity, likewise, should be left perfectly dry before 
withdrawal. This can be assured, with the exercise of sufficient patience, by 
momentary tamponing with gauze pledgets or by the placement of adrenal- 
ized cotton. Pledgets moistened in hydrogen peroxide also have admirable 
styptic properties. When such bleeding as may follow the partial extirpation 
of a struma has been completely checked, the bivalve speculmn is withdrawn, 
the deflected septal linings of mucous membrane fall together, and the short 
incision in the lip is closed with two or three cat-gut sutures. 

In our earUer four or five cases, a cigarette drain was used, leading from 
the denuded gland through one of the nares, but this has been foimd to be 
unnecessary, and, indeed, with an intact mucous membrane its placement is 
impossible unless it is led out through the sublabial incision. Hence, in our 
recent operations, drainage has been omitted, for the procedure, though an 
intranasal one, is actually conducted, in many cases, without entering the 
mucus-lined nasal passages. It is remarkable how little reaction there may 
be after such an operation and how insignificant may be the amount of sub- 
sequent nasal discharge. For example, one of our patients (Case XXXVI) 
left the hospital and resumed her occupation within a seven days' interval 
after a simple sellar decompression. An examination of the nares, after a 
week or ten days, makes it difficult to believe that such an operation has been 
performed. 

The mucous membrane, however, may occasionally be torn, particularly 
if difficulty is experienced in freeing its perichondrial attachments at the 
anterior margin of the cartilaginous septum. A small septal perforation, 
consequently, may, in some cases, be found at this point, but such defects are 
of little moment. Needless to say, the operation leads to no nasal deformity 
whatsoever, even when the strip of septum, together with its lining mucous 
membrane, is completely removed. Naturally, in a late secondary transphe- 
noidal procedure (e.g. No. 12 and No. 32) it is difficult or impossible to pre- 
serve the membranous relic of the original septum. 

This operative method is, to all intents and purposes, similar to the endo- 
nasal method which Hirsch has recently described and which he has success- 
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fully practised in a number of cases. However, the external opening is twice 
as large as in the endonasal operation; the procedure is median from the out- 
set, it is conducted, in favorable cases, without entering the mucus-lined 
nasal cavity, it can be carried out in one session, and it is somewhat less muti- 
lating, inasmuch as the turbinates are merely flattened temporarily and not 
removed. 

I cannot help feeling that one needs all the room possible and that every 
step must be absolutely under the operator's direct vision. This does not 
necessarily apply to the simple cases resulting in mere cyst evacuation, 
though even these cases may present difl^culties (e.g, Nos. 37 and 40), but 
it does apply to the larger number of cases in which identification of the tissues 
as they are exposed by the dural incision is absolutely essential for further 
safe manipulations. 

This preferential iransphenoidal approach with svblabial incision and 
svbmucous septal resection is necessarily a mid-line operation, but this does 
not imply that it is impossible to lose one's way either in an upward or down- 
ward direction. Some sense of disorientation is particularly apt to be felt 
in the presence of anomalous anatomical conditions — a factor always to be 
reckoned with in the not infrequent lesions (as in No. 37) arising from a 
congenital anlage (cf. footnote p. 299). 

I formerly thought it very unlikely that there would be any occasion for a 
transphenoidal operation when the sphenoidal sinuses were absent or imperfect, 
as Gibson"' has shown they may occasionally be. In Fig. 234 of Case XXXIV 
a type of sella is shown which surmoimts such a non-sinusoidal sphenoid, and 
we have seen several other examples in cases of epilepsy with adiposity. 

A similar anatomical variation — unsuspected before the operation — 
was met with in No. 40 of the operative table. Though the sella of this 
patient was large (Fig. 319) it was exposed only after an extensive rongeur- 
ing away of densely cancellated bone a centimeter in thickness, and, by the time 
the dura was exposed, sufficient confusion in orientation had arisen to cause 
uncertainty as to whether we had kept so low as actually to have gone through 
the basilar process. Consequently, a "silver clip'* was inserted between the 
exposed dura and bone, and further advance was abandoned. An X-ray 
examination the following day showed the clip lying in the floor of the sella 
turcica, and the operation was resumed at a second stage after six days. 
The previously exposed dura was opened, and, by good fortune, a cyst was 
encountered and evacuated. 

(b) Concerning Methods of Dealing with the Lesion, — ^We have learned 
from the foregoing that the pituitary body can, with reasonable safety, be 
brought within reach of the operator's instruments by an approach through 
the sphenoidal cells, whether the elaborate procedure of the Schloffer type be 
employed or that of the other extreme advocated by Hirsch. Though the 
operation will unquestionably undergo further modifications at various 
hands — all of them tending toward greater simplicity and safety — doubtless 
in the majority of cases suitable for surgical treatment the preferred avenue 
of approach will continue to be an anterior transphenoidal one. 

However, the mere technical triumph of exposing the contents of the 
sella turcica by one or another method is far from the most important con- 
sideration. The crux of the situation lies in the manner of dealing with the 
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pathologically modified gland when it has been brought into view; and the ex- 
perience with the series of cases which has beea presented has shown that the 
operator will often be confronted with problems other than the mere evacua- 
tion of a cyst or extirpation of a part of a strumous enlargement of the gland 
occupying a distended sella. Were this all, the matter would be a simple one. 
Indeed, could the presence of a cyst be assured, a mere sphenoidal punc- 
ture could be made off-hand, after the manner of a "Himpunction," by any- 
one possessing a sufficient knowledge of the anatomy of the sphenoidal region 
and a good spacial sense. However, Intrahypophyseal cysts are rare — only 
one example (No. 2d) of a type essentially favorable for a transphenoidal 
operation having been encountered in our full series — and in the case of a 
solid tumor or interpeduncular cyst the matter is far more difBcult. 



The lesions, themselves, and their neighborhood manifestations, are so 
variable that thftro can be no one standard operation applicable to all cases. 
Hence the transphenoidal performance may resolve itself into any one of 
the following procedures. An infrasellar tumor arising from 
an hypophyseal rest may be encountered and re- 
moved; a mere sellar decompression with splitting 
of the glandular capsule may be performed; in- 
trapituitary cysts may be found and evacuated; 
a fragmentary extirpation of a glandular struma 
or tumor may be combined with the sellar decom- 
pression. 

On the other hand, a subtemporal operation may be clearly indi- 
cated, for the purpose of a simple cerebral decom- 
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p r e s 8 i o n , or for the evacuation of a superimposed 
ex trapi t ui t ary cyst or partial removal of a simi- 
larly placed tumor. Moreover, the two avenues of 
approach — intracranial and extracranial — may be combined, 
either for the purpose of furnishing the lesion with additional room for expan- 
sion or to facilitate the effectiveness of radiotherapeutic measures, in the 
manner to be described. 

Sellar Decompression. — This procedure promises much, I believe, 
for the future, if, by the aid of radiographic plates and by a further close 
study of the early symptomatic glandular manifestations, we can come to 
make more precocious diagnoses. As yet, one cannot venture to predict from 
incipient neighborhood symptoms that the disordered gland is destined to 
undergo an extensive strumous metamorphosis^ and in only one patient in 
the series (Case XXXVI) was this assumed to be the case, for persistent 
'^pituitary headaches," with a suggestive progressive enlargement of the 
sellar outlines, were regarded as sufficient justification for a simple decom- 
pression. As events proved, the operation was in the right direction, for 
the headaches immediately ceased after the stellate incision of the glandular 
capsule, which was under considerable tension. 

Unquestionably, any measure which may serve to lessen the tendency of 
a glandular strimia to burst its capsule and invade the cranial chamber will 
be a blessing, and it may be assiuned that the usual tardy relief which nature 
affords, by the slow distention and protrusion of the pituitary fossa into the 
sphenoidal cells, can be accelerated by surgical removal of the sellar floor. 

As a result, the fine of least resistance for the enlarging gland will be in 
the direction of the sphenoidal cells rather than in the direction of the cranial 
chamber,- and thus the optic nerves, or even the brain itself, may be spared 
the effects of pressure from which they would otherwise ultimately suffer. 
Occasionally, as in the remarkable case recorded by Boyd,'* an hypophyseal 
struma may decompress itself by extensive destruction of the base of the 
skull, but, as a rule, this is a late effect which occurs only after the intracranial 
extension has been extreme. 

As has been shown in the case reports, even when there is a large struma 
a mer-e decompression alone without any glandular extirpation may serve in 
certain cases to relieve pressure against the optic nerves and to restore, in 
large part, their power of transmitting impulses. However, this measure 
alone does not always suffice, as exemplified by Case XXI; and in Case 
XIX a subsequent operation, with removal of glandular tissue, was neces- 
sitated some months later owing to a secondary failure of vision. Doubtless 
radiotherapy might have served to obviate the secondary operation had we, 
at the time, realized its efficacy in checking further growth of a denuded 
struma. 

When there is any question as to the character of the tissue which is 
brought into view by the dural incision, especially if there is a possibility that 
it may be a flattened hypophysis, the operation must be abandoned merely as 
a decompression, and an intracranial approach substituted at a later session. 
This has been our experience in several cases, and it is possible that in some 
of them the primary operation served, in a measure, to release the compressed 
gland from the superimposed pressure, with resultant improvement in its 
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secretory capacity. It may be seen, on consulting Fig. 78, that in an earlier 
stage of the malady such a step might have preserved the functional integrity 
of the gland. 

It is conceivable, moreover, that in some of the individuals with primary 
hypopituitarism associated with an abnormally small pituitary fossa, a simple 
sellar decompression might serve to improve the activity of the imprisoned 
gland. 

Partial Extirpation. — The problem is fairly simple in the case of a 
greatly distended sella occupied by a large chromophobe struma, such as was 
encountered in most of the cases comprising Group II of our series. Provided 
the intracranial extension has not been extreme, these cases, above all others, 
are favorable for the transphenoidal operation. 

With the wall of the sphenoidal cells removed, one may often come 
directly down upon the protruding growth (e.g. Cases I, IX, X, XI, XII, 
XIV, XIX, XXI, XXII, XXIII and Nos. 30, 31 and 42 of the table), covered 
by little more than mucous membrane, upon the slightest injury to which 
the soft mass will begin to extrude itself. 

As most of these characteristic strumas possess a very small amount of 
interstitial supporting substance and have a relatively low vascularity, the 
soft tissue is easily spooned out with but slight bleeding. It is well to 
restrict the extirpation to that part of the tumor occupying the floor of the 
enlarged sella, and the amount which can be safely removed must depend 
upon circumstances and the operator's judgment. No one, of course, can for 
a moment believe that an interpeduncular growth of a size sufiicient to give 
neighborhood symptoms is capable of being removed in its entirety. 

Often the immediate relief from the neighborhood pressure manifestations 
may show itself as prompt improvement in vision, even when but a small 
amount of the struma has been removed {e.g. Cases X, XIX and XXII). 
At times, however, improvement may be less immediately obvious, particu- 
larly when, as in Case IX, the optic nerves are not implicated. In a few 
instances in our series an existent bitemporal constriction of the fields re- 
mained stationary, and in one patient (Case XI) progressive loss of vision 
was uninterrupted despite a generous extirpation. 

Cyst Evacuation. — ^Here the problem is still more simple, but unhap- 
pily one cannot expect to encoimter intrapituitary cysts in a very large 
percentage of cases. There has been only one lesion of this type (e.g. No. 29) 
in our entire series. In a collection of 25 operations which Toupet'*^ recently 
gathered from the Uterature, glandular cysts were found in only foiu* or five 
instances; and it is probable that they are not to be expected in any greater 
frequency — perhaps in even less frequency — ^than similar metamorphoses 
in the case of strumas of the thyroid gland. 

Another type of cyst, with an accumulation of cerebrospinal fluid which 
appears to occupy the local arachnoidal spaces, may be encountered, and its 
evacuation offers particular risks, owing to the possibility of a subsequent 
meningeal infection. 

Such a condition has been met with in three cases in our series (Nos. 36, 
38 and 40), and in all of them a temporary cerebrospinal rhinorrhoea occurred, 
followed, in one instance (No. 40), by a severe meningitis, from which the 
patient fortunately recovered under hexamethylenamin. In each of these 
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patients, symptoms of hypopituitarism were combined with a large sella and 
neighborhood pressm*e (Usturbances (bitemporal hemianopsia), and in each 
there was an immediate post-operative improvement with widening of the 
visual fields. 

The exact pathology of these cysts remains somewhat obscure, though 
the appearances suggested a circimiscribed chronic arachnoiditis. In none of 
the cases was there any observable glandular tissue, merely a thin dural mem- 
brane separating the cystic spaces from the distended floor of the fossa. At the 
operation, such an accumulation of fluid in a tissue mesh work is, of course, 
readily distinguished from a dilated third ventricle. From a diagnostic 
standpoint, however, apart from the operative findings, the two conditions 
may be diflScult to differentiate, for we have evidence to show that a ventricu- 
lar hydrops can actually lead in the young to an enlargement of the sella. 

The cysts which arise from an infundibular anlage (cf. Fig. 317) are 
obviously out of reach by a transphenoidal operation, as the pituitary body 
itself is interposed and the sella may be of normal configuration. 

Subtemporal Measures. — Though the transphenoidal operation is to 
be preferred when the radiograms disclose an enlarged and bulging sella, 
nevertheless, even imder these circumstances, the surgical problem becomes 
complicated when the operation does not bring one directly down upon an 
obvious cellular or cystic struma but upon an intervening and flattened 
hypophysis. 

A blind attempt at partial tumor removal, under these conditions, would 
serve only to damage or possibly extirpate an important glandular structure 
still capable of some functional activity (cf. Figs. 77 and 126). Hence, if 
the character of the tissue, which is exposed on incising the dural capsule, 
leaves any doubt in the operator's mind as to whether he has exposed a flat- 
tened gland or an actual growth or glandular struma, it is best to remove a 
small fragment for microscopical examination, and to postpone further measures 
until a subsequent session (e.g. Nos. 18, 32, 34 and 36), temporarily abandon- 
ing the operation as a simple sellar decompression, which, of itself, as has 
been indicated, may be of considerable therapeutic benefit. 

When one is confronted with uncertainties of this sort, all the room 
possible is essential; and this is one reason why the small avenue of approach, 
to which the operation is restricted by the endonasal route, may give unneces- 
sary hazard. Still another reason why the rhinologist should hesitate to 
attack these cases unless he acts in cooperation with a neurological surgeon 
or is himself prepared to follow up his transphenoidal operation by some 
intracranial measure, is the possible necessity, under these circumstances, 
of a subsequent craniotomy. 

It is to be acknowledged, however, that in the majority of cases in which 
the lesion is inaccessible from below, the need for some intracranial measure 
will have been obvious from the outset, for in many of the patients pro- 
nounced neighborhood or even general pressure symptoms are so dispropor- 
tionate to the alteration in sellar configuration as to make an interpeduncular 
and extrasellar lesion seem probable. Still, this is not always determinable. 

We learned in some of our early experiences that a subtemporal 
decompression gave considerable relief to patients who were suffer- 
ing from the effects either of heteroplastic interpeduncular tumors or from 
20 
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an intracranial extension of actual glandular strumas {e,g, Nos. 1, 2, 3, 15 
and 18). Others who were not given the advantage of this measure (Nos. 
7, 16 and 21) would doubtless, as events proved, have been benefited thereby. 
Still others (Nos. 17 and 26) carried lesions which had advanced to such a 
stage that the measure was futile; and in No. 11 the operation gave no relief 
and was evidently ill-advised. 

In several of the later cases (Nos. 18, 19, 27, 32, 36 and 43) a sub- 
temporal exploration was attempted in combination with the 
decompression — a far more elaborate procedure, which possibly deserves an 
especial word of description, though I do not feel that the technical features 
of the measure are by any means as yet perfected. 

An osteoplastic resection is necessitated, and though the lesion is median, 
so that either side may be used, the right is to be preferred, as the least im- 
portant hemisphere will thus need to be dislocated. The posterior leg of the 
incision should be carried down to the zygoma, removal of which is desirable 
as in the case of the ganglion operation, for one must get as far under the 
temporal lobe as possible, to avoid an unnecessary degree of cerebral com- 
pression from elevation of the lobe. Naturally, the very conditions which 
call for the operation are ones often coupled with an increase of tension, and 
a wide opening of the dura in correspondence with the bone-flap is needed 
to permit of sufficient dislocation. 

In the cadaver, as is true of the normal Uving brain, after the cerebro- 
spinal fluid has been evacuated by a lumbar puncture, and especially if the 
patient is placed head down (the overhanging brain position of Karplus and 
Kreidl), it is an easy matter to over-ride the edge of the tentorial opening 
and to bring the third nerve, hypophyseal stalk and carotid artery into view. 
However, when there is increased tension, it is a far more difficult proced- 
ure, even with complete withdrawal of fluid by lumbar puncture — a measure 
which, fortimately, entails far less risk to these individuals than to those 
afflicted with tumors situated elsewhere. 

In the only case in our series in which the region was brought clearly 
into view (No. 19), there proved to be no interpeduncular tumor. In four 
instances (Nos. 18, 27, 36 and 43) the tension was so great that even with 
the low temporal approach, the degree of elevation of the temporal lobe 
which was thought justifiable did not permit of a view over the tentorial 
margin. In another (No. 32) a large struma was exposed only after vertically 
incising the tentorial edge; and in view of the important structures, such as 
the carotid artery, which may be completely enveloped by these hypertrophic 
growths, an extensive lateral extirpation, such as is possible by a median 
transphenoidal operation, would have been foolhardy. In only one patient 
in the entire series (No. 37), did postmortem study indicate that a lateral 
subtemporal operation would have offered the only chance of surgical relief. 
This case proved to be one of infundibular cyst surmounting a normal gland 
and producing a bitemporal hemianopsia. 

We have thus seen that the chief service of surgical 
therapy in hypophyseal maladies is to afford re- 
lief to neighborhood symptoms. A lesser service has been 
shown to be the palliation of the manifestations of 
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increased intracranial tension, just as in the case of tumors 
originating elsewhere. Surgery may come to render a third service in t h e 
partial extirpation of the gland in states of hyper- 
pituitarism; and there remains a possible fourth 
service that may be rendered in states of hypopituitarism through : 

4. Qlandular Implantations. — Under circiunstances of profound secre- 
tory insufficiency, operative measures may be a necessary adjimct to the 
transplantation of a gland from another source, should this prove, on further 
experience, to be a more effective and satisfactory way of atoning for the 
secretory deficit than prolonged administration of extracts. 

At the present time, however, one cannot speak with any great definite- 
ness concerning these matters. Such transplantations as were found, in our 
experimental work,*^ to be of therapeutic benefit were made in animals who 
had been acutely deprived of the gland by operation, and the most successful 
implantations, moreover, were made in the cerebral subcortex. 

The procedure has been followed in a single case in our series (No. 38), 
seemingly with success (cf. p. 320). 

Tabulation of Surgical Experiences. — For convenience of reference, the 
43 cases subjected, at the present writing, to one or another operative pro- 
cedure, have been gathered chronologically in tabulated form (pp. 308-313). 
Only the first 28 relate to patients whose histories have been given in full 
in the case reports comprising Part II of this treatise. The remaining 15 
have come under observation since the completion of that section, and have 
been included partly to bring the operative results, so far as possible, up to 
date and also because some of these later cases illustrate certain surgical 
problems which did not arise in the earlier cases of the series. 

There can be no doubt but that, in some respects, a critical analysis of 
an individual experience with a new and difficult surgical problem, is more 
valuable than the assembled results of the experiences of many, even though 
the total number of observations may be the same. According to Hirsch,"' 
in the first 53 cases recorded at various hands there were 21 fatalities, and, 
in all probability, the list includes a large number of isolated experiences 
in which there was a favorable outcome, for these are more likely to 
enourage prompt publication. 

With the possible exception of Victor Horsley, whose results are not 
available, Hirsch has had the largest individual experience, confined though 
it has been to a single operative measure. In his last report (1911) he gives 
statistics of 12 operations, with two fatalities and a fatal issue in a third 
case with mistaken diagnosis — a mortality, in the patients with actual hypo- 
physeal lesions, of 16.6 per cent. The experience of others, with the excep- 
tion of Eiselsberg and Hochenegg, has been limited to one or two cases only, 
and, doubtless, the high mortality shown by the collected series is attributable 
partly to the individual operator's relative unfamiUarity with the various 
appropriate measures for different conditions and partly, in all hkelihood, to 
the fact that, in most of the patients heretofore subjected to operation, the 
condition was far advanced before it was recognized or before radical 
measures were thought justifiable. 

The table shows that in our series of 43 patients, taken as a whole, 61 
operations, many of them desperate measures of last resort, have been per- 
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formed, with an operative mortality of about 10 per cent, for the entire series. 
In a few instances, the impending fatal issue was definitely hastened by the 
operation. In two cases (Nos. 17 and 26), with the patients in extremis, 
the fatality followed subtemporal decompressions carried out in the attempt 
to combat advanced general pressure symptoms. In two others (Nos. 8 and 
9) death Occurred on the second and fourth day after a misjudged trans- 
phenoidal operation, when actually some cerebral decompressive measure 
was called for. In No. 5, a second attempt, after a long interval, to partially 
excise a large heteroplastic tumor led to a fatality from intracranial extrav- 
asation. In the remaining and sixth fatal case (No. 37) death from meningitis 
on the thirteenth day was due to a faulty approach occasioned by an erro- 
neous regional diagnosis, this being the only instance in which a fairly livable 
existence was definitely shortened by the operation. 

Thus, in 29 adiuil attacks on the lesion by the transphenoidal route, there 
have been four deaths attributable to the operation — a mortality for this 
procedure of 13.7 per cent. In all probability, with our present greater 
familiarity with these conditions, the fatal outcome in these four cases could 
have been avoided. However, in three of them the result would have been 
the same without operation, and imder desperate circumstances both patient 
and siu*geon may feel forced to accept extreme hazards. 

Especially to be regretted is the single experience (No. 37) in which, 
through misinterpretation of the conditions, a transphenoidal rather than a 
subtemporal route was chosen; and in carrying out the procedure a technical 
blunder was made, leading to a fatal meningitis. In the cases which 
were actually favorable for. a transphenoidal attack, the mortality figures 
have been negligible; and with improving diagnostic capabilities past errors 
should be avoided. 

The transphenoidal operation will doubtless come to be regarded as an 
operation comparatively free from risk. Unquestionably, its performance is 
less hazardous than is the exposure and partial enucleation of pituitary lesions 
by the subtemporal route or measures such as the exploration of the pineal 
region. No fatalities have occurred in the series after these measures, ad- 
mittedly for the reason that, with the exception of No. 32, in no instance was 
it found feasible to attempt the partial extirpation of an exposed lesion. 

But, even including the unfavorable with the more favorable cases, a 
mortality ranging around 15 per cent., as in our series and in that of Hirsch 
is encouraging, in view of the present relative inexperience of us all. As is 
true of the Gasserian ganglion operation for major neuralgia, which showed 
for the first 100 cases in the literature a mortality equally high, so with the 
pituitary operations the figures should improve until a consecutive 100 cas^ 
can be given the benefit of surgical measures without a fatality, as we have 
found to be possible in the case of the trigeminal operation — unquestionably, 
on technical grounds, the more diflBcult of the two procedures. 

In Ri&suMi: : The operation of choice for the majority of cases, as being 
less mutilating and yet one which furnishes as wide an avenue of approach as 
any, is a transphenoidal operation through a median inferior nasal opening, 
reached by a sublabial incision and a submucous resection of the vomer, the 
turbinates being flattened but not removed. The essential precautions are 
(1) to be correctly oriented in regard to the sphenoidal cells so as to avoid a 



TREATMENT WITH GLANDULAR EXTRACTS 315 

misdirected approach to the posterior ethmoid region, where a projection of 
the cribriform plate may suggest to the inexperienced the hypophyseal floor; 
(2) to be sure of the local conditions by a careful stereoscopic study of X-ray 
negatives and to operate under their guidance; (3) to have perfect anaesthesia; 
(4) to have the courage to withdraw for a second session in case there is any 
uncertainty as to the character of the tissue exposed after incising the 
pituitary capsule. 

The operation of second choice — a subtemporal procedure — may be 
necessary in the case of a superimposed lesion with small sella, or when with 
an enlarged sella a flattened gland is interposed. As a rule, this means 
little more than a decompression, though in favorable cases it may be possible 
to expose and partially remove a struma or to evacuate a cyst by this lateral 
method of approach. 

Surgical measures resolve themselves (1) into a sellar decom- 
pression (a) for persistent hypophyseal headaches, 
(b) for the purpose of encouraging the extension of a 
glandular struma in the direction of the sphenoidal 
cells rather than into the cranial chamber; (2) into the 
partial removal of an hyperplastic gland in the active 
s[tage of hyperpituitarism; (3) into the partial re- 
m'oval of a tumor or struma for the relief of neighbor- 
hood symptoms; (4) into a subtemporal decompression 
for the palliation of pressure symptoms when an in- 
tracranial extension has occurred; (5) into a subtem- 
poral or sellar decompression, or both, to permit of 
the more favorable and direct application of radio- 
therapy; (6) into the exposure of the brain or of some 
other organ in case of marked hypopituitarism, for 
the purpose of implanting a viable gland. 

OTHER THERAPEUTIC MEASURES 

Qlandular Administration. — For a number of years sporadic attempts 
have been made to apply Brown-S6quard^s principle of organotherapy in the 
treatment of acromegaly, for this condition, and its cousin gigantism, long 
remained the only maladies which with any degree of probability could be 
ascribed to an hypophyseal disorder. Beneficial results were occasionally 
observed, but more often they were negative, or, indeed, the treatment was 
actually harmful, as experiences reported by R^non and Delille and by Parisot 
would indicate. 

This we can now the better understand, for only when hyperpituitarism 
has passed over into the stage of glandular insufficiency will a ratioiyil 
basis exist for pituitary feeding. In the active stages of acromegaly one 
would expect symptoms to be exaggerated, just as thyroid administration 
exaggerates the clinical signs of exophthalmic goitre. 

It was our experience with the series of experimentally hypophysectom- 
ized dogs to find that animals suffering from a known deficit 
of/glandular secretion could be benefited by injec- 
tions of extracts, by glandular feeding or by implanta- 
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tions of hypophyses from other sources. Frequently after a 
complete hypophysectomy, a subcutaneous or intravenous injection of the 
emulsion of a single fresh gland would temporarily arouse to apparently nor- 
mal activity a somnolent animal in whom a subnormal temperature betrayed 
the onset of cachexia hypophyseopriva. Other animals in whom "nearly 
total" removals had been performed could by glandular administration be 
permanently tided over the critical post-operative period in which acute symp- 
toms of glandular insuflBciency augured a fatal issue, the remaining fragment 
of gland in the meantime undergoing a compensatory hyperplasia until it 
suflSced for the physiologcal needs of the animal, at which time the glandular 
feeding could be safely discontinued. Similarly an inmiediate auto-transplan- 
tation of a totally excised gland served the same purpose, it having been 
found** that the exposed cerebral cortex was possibly the place most favor- 
able for a successful implantation. It has seemed to us, fmthermore, that the 
characteristic hsemodynamic, thermic and other reactions known to follow 
injections of extracts are more pronounced in animals suffering from some 
degree of glandular deprivation than in animals with a normally active gland. 

One result of these early experiments, as heretofore stated, was the shed- 
ding of light on the symptomatology of states of hypopituitarism which had 
hitherto been somewhat obscm*e, and consequently it was a natural conclu- 
sion that the same therapeutic measures found to be of service in the experi- 
mental states might be employed with corresponding benefit in the human 
cases. The manifestations of glandular deficiency, whether or not they are 
accompanied by neighborhood symptoms or by evidences of pre-existent 
overactivity with more or less marked acral overgrowth, are — as heretofore 
pointed out — ^a tendency to a subnormal temperature, dry skin, loss of hair, 
a slowed pulse, a lowered blood pressure, asthenia and an increased assimila- 
tion limit for carbohydrates often associated with a tendency to adiposity. 
Other less striking symptoms are constipation, poljrima and variable psychoses 
with a tendency to epileptiform seizures. 

Unquestionably these symptoms can be ameliorated by glandular ad- 
ministration in one form or another. In view of the fact that the malady is 
a polyglandular one, as has been emphasized, the administration of extracts 
of glands other than the one primarily involved — at least of glands such as 
adrenal and thyroid, which show secondary deficiencies — ^may be of service. 
Examples are given in the case reports of patients definitely improved by 
thyroid feeding, and in the case of a eunuchoid giant with signs of second- 
ary hypo-adrenalism (asthenia, pigmentation and low blood pressure) I have 
seen marked benefit from adrenal administration. 

There can be little doubt, however, that the administration of extracts 
of the structure primarily at fault gives the best therapeutic results, but in 
the case of the hypophysis not only are the extracts difficult to prepare and 
standardize, but the proprietary preparations are as yet so expensive as to 
preclude the prolonged administration in sufficient doses for all needy patients. 

In our early experiments we prepared our own powdered extracts from 
the three hypophyseal subdivisions — pars anterior, pars intermedia and pars 
nervosa — by careful dissection of fresh glands, obtained at the abattoir, from 
swine or cattle. We found the preparations from the mercantile houses to 
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be somewhat less dependable in their clinical results; and laboratory tests 
of the preparations have shown a wide variability in reaction. 

Ingestion Methods. — Doubtless for prolonged glandular feeding — at 
least until the active principle of one of another portion of the gland comes to 
be synthetized — ^the dry powdered extracts secured after passage of the fresh 
gland through a Buchner press are the most convenient. 

In the present state of our knowledge dependence must be had for the 
most part on whole-gland administration, for in the majority of cases in which 
the structure is subjected to the effects of pressiu*e, both divisions of the 
gland are alike rendered functionally insuflScient. We may, however, expect 
the time to come when the symptomatic manifestations of underaction of 
one or another portion of the gland will be sufficiently well recognized to 
justify the administration of extracts of that division alone. 

Admittedly there is great diflSculty even in determining the rational 
dosage of extracts for patients obviously suffering from insufficiency of the 
entire structure. The same difficulty, indeed, faces us in the therapeutic 
employment even of the more familiar extracts of the thyroid gland, the dosage 
of which is roughly established for the individual case only after experimental 
trials with the given preparation. 

As shown by Hunt and Seidell great inaccuracies in the case of thyroid 
medication are due to the wide variations in the iodine content of the thyroid 
of the sheep, the animal which usually furnishes the extracts used for medici- 
nal purposes. In all probability, one is even less likely to obtain preparations 
of uniform activity in the case of a gland such as the pituitary body, of whose 
chemistry little is known and whose active principle doubtless varies greatly 
at different times of the year and under different physiological conditions.* 
In the lack of a definite symptomatic telltale of the degree of hypophyseal 
insufficiency we have had recourse to the carbohydrate tolerance as a measure 
of the deficit, and so far as our experience has gone, this furnishes us with 
the only rational estimate of the requisite dosage of a given preparation. 

Comment has been made on the fact that, in experimental as well as in 
clinical conditions of hypopituitarism associated with a high sugar tolerance, 
the assimilation limit can be lowered by the coincident administration of 
glandular extracts, particularly of those obtained from the posterior lobe. 
Thus in hypopituitarism the rational dosage of glandular 
extract to be administered by mouth can possibly be 
determined by giving the i,n dividual daily an amount of 

* Of the several proprietaiy preparations which we have used, the largest experience 
has been had with Armour & Company's preparation. Their three-grain tablets, either 
of whole gland or of anterior or posterior lobe substance, actually contain only one grain 
(0.06 &SLm) of the desiccated bovine gland. 

The Burroughs Wellcome & Company two grain "tabloids" each represent only 2 
grains (0.13 gram) of the fresh substance — an exceedingly small dosage. Judging from our 
own preparations in the Hunterian Laboratory, obtained by extracting with the Buchner 
press, each fresh boxane gland gives 0.013 gram (0.2 grain) of powdered extract. Thus a 
tablet containing 1 grain of the desiccated substance would represent the extractives of 
about five fresh glands. 

Before prescribing, it should therefore be dearly understood just what is indicated by the 
given weight of a proprietary tablet, whether it implies a certain amount of fresh gland sub- 
stance of desiccated gland substance, or refers only to the actual bulk of some mixture 
used in the process of manufacture. 
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glucose or laevulosesufficient to produce a temporary 
mellituriain a normal individual of equal body weight; 
meanwhile an increasing amount of the extract is ad- 
ministered daily, until, under the conditions of in- 
creased carbohydrate tolerance which the patient 
exhibits, hyperglycaemia occurs with a trace of sugar 
in the urine. 

On this basis, in a number of our patients {e.g. XI, XXVIII and 
XXXVI) the sugar tolerance has been effectively used as a measure of 
the organotherapeutic dosage. However, some patients are intolerant of 
the sugar tests, and it has been impossible in others, even with prohibitive 
doses of extract by mouth, to produce a Isevulosuria with amounts of 
laevulose supposedly representing the normal assimilation limit per kilo, of 
the individual's weight. 

One of the acromegalics with present dyspituitarism (Case XXX) is a 
notable example of this, for the consuniption of 100 grains of the Armour 
whole-gland preparation three times a day fails to give Isevulosuria with the 
coincident administration of 200 grams of Isevulose. Remarkable to say, 
however, with this formidable dosage of the extract which he has continued 
to take for some months he experiences definite subjective benefit. In all 
probability cases with such pronounced deficit deserve glandular implantation. 

As recorded in some detail in the "subsequent notes'* of the case records, 
many of the patients, since our first attempts in this direction in the fall of 
1910, have been given routine glandular feeding, for in a large percentage of 
the cases in which surgical measures are indicated for the relief of neighbor- 
hood symptoms there exists an obvious secretory deficiency which calls for 
supplementary glandular medication. 

Specific reference may be made to a few of the patients in whom organo- 
therapy with administration of extracts by mouth was obviously beneficial. 
In Case VII, although the pressure symptoms were alleviated by the surgical 
measures, definite improvement in the manifestations of glandular insuffi- 
ciency did not occur until glandular feeding was instituted, and imder this 
regime menstruation was re-established after a year of amenorrhoea. Simi- 
larly in Case X there was not only marked improvement in the general con- 
stitutional conditions due to the glandular deficit, but under the combined 
surgical and organotherapeutic measures there was a return of libido et 
potentio sexualis after long abeyance. 

In only a few of the patients has the tendency to adiposity been defi- 
nitely controlled, though under the treatment there has been a considerable 
loss of weight in some instances, particularly in patients with primary hypo- 
pituitarism in the absence of tumor. Thus in Case XXXVI, as related in 
the history, with each period of glandular administration there occurred a 
loss of five or six per cent, in weight, which was quickly regained on interrupt- 
ing the treatment. It is recognized, of course, that extracts of other ductless 
glands than the one primarily involved in these patients may similarly stim- 
ulate tissue katabolism, and in several of the more adipose individuals a 
combination of thyroid and hypophyseal feeding has been instituted, largely 
because of the expense of long-continued pituitary administration. In some 
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instances, however, {e,g. Case XLIII) attempts to combine the extracts 
caused disturbing symptoms. 

A particularly good example of loss of weight under pituitary feeding 
is given by Case XXXIV, a youth with adiposo-genital dystrophy. Under 
the continued use of the extract, not only has this boy's weight diminished 
18 pounds (15 per cent.) with loss of his former feminine outlines, but there 
has been a complete mental and physical regeneration as well. Axenfeld, 
Elschnig end Fleischer have recorded similar instances of improvement in 
individuals exhibiting the syndrome of Frohlich. However, only since experi- 
mental counterparts of these conditions brought about by glandular extir- 
pations made it clear that the clinical manifestations were actually those of 
glandular insufficiency has the rational application of pituitary administra- 
tion been possible; and it is to be expected that instances of the beneficial 
effects of organotherapy in these states, such as Eason** has recently described, 
will soon multiply in the literature. 

Unquestionably in many of the earlier feeding experiences a dosage was 
used which did not suffice to markedly affect the adiposis. Nevertheless, 
even with the amounts that were given, a definite symptomatic amelioration 
was usually apparent in other directions. The case records show that the 
body temperature is apt to regain its normal level, that the blood pressure 
becomes higher, constipation less troublesome, and that there is less drowsi- 
ness and often a marked improvement in mental activity. Comment has 
been made also on the amelioration of symptoms in certain cases of epilepsy 
which were suggestive of hjrpophyseal origin. 

A good illustration of the general improvement in the whole physical 
and mental tone imder the r^me of continued organotherapy in the dosage, 
established for the patient's particular case, of 12 grains of the dried whole- 
gland preparation three times a day, is given by Case XXVIII, an acrome- 
galic with beginning signs of glandular insufficiency. 

However, the therapeutic administration of extracts by mouth is fraught 
with many disappointments. Attention has been drawn to the fact that a 
prohibitive dosage of 300 grains daily was needed in Case XXX to give the 
subjective benefit which other patients with glandular insufficiency experi- 
enced with far smaller amounts; and there have been examples in the series 
of individuals in whom the glandular administration by mouth was so inef- 
fectual that recourse was had to: — 

Hypodermic Administration of Extracts. — It was estimated by 
Goetsch during our studies of experimental canine hypopituitarism that the 
subcutaneous administration of posterior lobe extracts was more effective in 
lowering the assimilation limit for sugars than the administration by mouth 
in the proportion of four to one, and that in about a ratio of two to one the 
intravenous administration was more eflFective than the injection of the extract 
in the tissues. 

The subcutaneous method of administration alone sufficed to arouse one 
of the patients (Case IV) — an example of infantilism of the type Lorain — to 
some measure of wakefulness and mental activity. Still more striking has 
been our experience with a recent case (No. 38 of the table). 
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In this patient the degree of somnolence, approaching unconsciousness, with Bub- 
normal temperature (often ranging about 96°), slow pulse and respiration, and low blood 
pressure, was extreme. 

Soon after his hospital admission, owing to a period of Cheyne-Stokes respiration we 
were led, under the mistaken idea that these were pressure phenomena, into an emergency 
subtemporal decompression, for which, however, no anaesthetic was necessary. No increase 
of tension was disclosed by the operation. 

The patient was subsequently given glandular extract by mouth in large doses, with 
but little if any improvement. It was found, however, that he could be aroused for a day 
or two by sporadic injections of extracts, and these were given from time to time when 
the sonmolence was of such a degree as to cause particular anxiety. 

After some weeks we ventured to undertake a transphenoidal operation, and, fortu- 
nately, an hypophyseal C3rst was found and evacuated. There was an immediate restoration 
of normal mental and ph3rsical conditions, due, as we thought, to the liberation of a com- 
pressed gland by the operative manipulations. However, after a transient lucid interval 
of ten days, he lapsed again into his former profound torpor. 

Glandular feeding was resumed, but as it again proved ineffective even in large doses, 
recourse was had to consecutive daily injections of boiled whole-gland extract in a dosage 
representing 2 grains of the desiccated preparation. 

The result was amazing. He roused completely, and for a period of two weeks seemed 
normal in every respect, mentally active and physically vigorous. 

Owing to the increasing soreness from the injections, however, they could not have 
been continued for a much longer period, and finally the h3rpophysis from a newborn child, 
the victim of a birth haemorrhage, was implanted in the subcortex of the temporal lobe at 
the site of the original decompression, and it was found possible to discontinue the injec- 
tions without the patient's relapsing into his former somnolent state. 

Glandular Transplantation. — The experience recounted above repre- 
sents our first attempt in man to supply a fimctional deficit by hypophyseal 
implantation. The case was an ideal one for the experiment, for the destruc- 
tion of the gland through cystic degeneration had seemingly been almost 
complete and without complication from other factors, such as cerebral 
compression. The symptoms were verging toward the familiar cachexia hypo- 
physeopriva which follows extirpations of the canine gland. The tissue which 
was secured for transplantation, through the co-operation of Dr. J. W. Williams, 
was imfortunately not obtained as soon after the infant's death as might have 
been desired, and it was feared that the results of the implantation would be 
merely equivalent to the introduction of such an amount of the active principle 
as the gland actually contained, with a result no different from that which 
would have followed the transplantation of a gland from another species. 

Though from all clinical indications it would seem that the implanted 
fragment remains viable and has assumed a sufficient measure of functional 
activity in this particular patient, the only unequivocal proof of this, 
namely, the extirpation of the fragment with consequent return of the former 
outspoken symptoms of deficiency, is of course not to be thought of. 

Although in the case of thyroid deficiency successful transplantations 
have been made at the hands of Kocher and others, the whole question is still 
very unsettled. Doubtless much may be expected from these measures in 
the future, and successes in this direction will be particularly gratifying if 
they serve to free these unfortunates from the bondage of a life-long continu- 
ance of glandular administration. 
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In order to insure the greatest probability of a successful implantation, 
it would seem that the best plan of procedure would be, after the method of 
Harrison, Carrell and Burrows, to secure a growth in vitro of the tissues to 
be implanted. When a gland is finally secured which can be cultivated in 
the plasma of the prospective host, the growing fragments may then be 
injected into the most favorable tissue, possibly even h3rpodermically, with 
a probability of "taking." Under these circumstances the survival of the 
fragments can be foretold with a measure of definiteness which does not 
pertain to the haphazard implantation of a gland which possibly may find 
the new soil unfavorable. 

Radiotherapy. — In none of the cases recorded in full in Part II was 
recourse had to the X-rays as a means of controlling the advance of a 
strumous hyperplasia. However, in some of our more recent cases (e»g, Nos. 
31, 32, 34, 35, 42) the results have been so encouraging as to justify a word 
in regard to this therapeutic adjunct to the operative measures. 

Certain observations, notably those of Gramegna,^"' B6cl6re** and Jau- 
geas,"' scanty though they are, nevertheless show that in certain forms of 
hjrpophyseal tumor prolonged rontgenization has a notable effect in amelio- 
rating the neighborhood symptoms, due in all likelihood to a definite shrink- 
age of the growth. A widening of the constricted fields of vision serves as a 
reliable index of any diminution in the size of the struma. 

These results are explicable on the ground of the elective sensitivity of 
certain cells to the action of the Rontgen rays; and it would appear that 
neoplastic cells of epithelial type are particularly prone to undergo atrophy 
without inflammatory reaction under prolonged exposures. Hence, in view 
of the fact that the surgical measures at our disposal are merely palliative and 
directed toward neighborhood symptoms alone, and in the case of an advanc- 
ing struma are in no sense curative, it is possible that radiotherapy should 
often be employed as a supplementary measure. 

It would seem that the treatment is particularly suited to the type of 
rapidly enlarging struma which we have described as characterizing most of 
the cases comprised in our Group II. In view of the encouraging experi- 
ences with some of the later patients, it is lamentable that individuals, 
such as Cases I, XI and XII, with far advanced lesions, were not given the 
benefit of these measures. 

In several cases after almost complete blindness vision 
has been restored under the combination of partial 
surgical removal of the struma and subsequent 
repeat ed exposures. In two or three cases (e.g. Nos. 32 and 34) 
in which the pressure symptoms remained marked despite the partial empty- 
ing of the sella — so marked indeed that subsequent subtemporal decom- 
pressions were performed — radiotherapy has led to an evident diminution of 
all of the tension phenomena. 

After these operations conditions are particularly favorable for the thera- 
peutic employment of the rays, which it has been our custom, imder Dr. 
Baetjer's guidance, to give on alternate days, through the nares and at the 
side over the temple. The direct impingement of the rays on the denuded 
lesion is rendered possible after a sellar decompression, and the subtemporal 

21 
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borie defect likewise, in all probability, makes their lateral application more 
effective than would be the case were the skull intact. Under normal cir- 
cumstances, with an interposed bone, Jaugeas has estimated that the 
radiotherapeutic dose absorbed by the hypophysis is only i to tV of that 
absorbed by the skin. 

It is, of course, to be recalled that the earlier encouraging reports by 
Schwartz, Freund, Cook and others concerning the beneficial effects of the 
rays in ^cophthalmic goitre have seemingly failed of substantiation upon a 
more extensive experience, although the exposures unquestionably were shown 
in some cases to have diminished the size of the gland to a certain extent. 

Hence we must be prepared for a like disappointment in the case of the 
hypophyseal strmnas. It is to be recalled, however, that we are dealing in 
the two instances with quite different t3rpes of epithelial hyperplasia; and it 
is possible that the progressive multiplication of cells in the case of the hypo- 
physeal lesion may be no less effectively checked, under the influence of re- 
peated exposures to these mysterious rays, than is cell division of the sper- 
matogenouB epithelium of the testis. 
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Accessory glandules, 6, 12 
tumors of, 287 

Acidophile cells and acromegaly, 20 

Acromegalic gigantism, I, XXX, XXXI 
explanation of, 252 

Acromegaly — 
acute, 133 

carbohydrate metabolism in, 261 
cases of, with tumor symptoms, I, II 
without tumor symptoms, XIV 
to XXX 
cardiovascular changes in, 268 
cerebellar cyst and hydrocephalus with, 

XXXVIII 
character of hypophyseal lesion in, 20, 

249, 285, 291 
chronic, 251 
conceptions of, 249 
eosinophilia in, 269 
glycosuria in, 135, 262 
hyperpituitarism view of, 249 
arguments favoring, 250 
inconspicuous traces of, XI, XII, XIX, 

XXI 
neighborhood signs in, 133 
organotherapy in, 150, 315 - 
other ductless glands affected in, 21 1 , 275 
phalangeal changes in, 253 
physical prowess in, I, XXXI 
relation of hypophyseal hypertrophy to, 

132, 249 

relation of, to gigantism, 252 
to infectious diseases, 236 
to pregnancies, 137, 235 
to tumor, 23 
sellar changes in, 133, 239, 240 
transitional character of, 24, 28, 35, 36, 

133, 251, 291 
Adamantinoma, 288 

Addison's disease, 216. (cf. Hypo-adrenal- 

bm) 
Adenoids, 247 



Adenoma of hjrpophysis, 284 
focal, of anterior lobe, 285 
histology of, 287 
malignant, 286 
sellar changes with, 239 

Adiposity of h3rpopituitarism — 

clinical types of, 259 

discussion of, 257 

experimental production of, 14 

relation to growth and sexual glands, 
259 
Adiposis cerebralis, 237 
Adiposb dolorosa, 57, 190, 219, 260, XXXVI, 
XXXVII 

hypophysis in cases of, 190 

relation of, to other types of obesity, 259 
Adiposis universalis, 14, 174, 257 
Adipositas cerebralis, 258 
Adolescence, changes of h3rpophy8is in, 233 

glycosuria in, 233 
Adrenal glands, effect of tumor of, 220 

hyperadrenalism, XLV 

hypo-adrenalism, 216 
Adrenal glands, interrelation of, with hy- 
pophysis, 211, 281, XLV 

secondary changes in, 18 
Adrenalin contrasted with infundibulin, 9 
Allantoic canal, persistent, in acromegaly, 144 
Amblyopia, unilateral, 245 
Amenorrhcea with brain tumors, 191, 280 

with hypophyseal disease. 41, 97, 279 

after hypophysectomy, 13 
Anaesthesia in hypophyseal operations, 197 
Anatomy of h>TX)phy8i8, 2 
Aneurism, interpeduncular, with hypophy- 
seal struma, 99, 260, XVI 
Anterior lobe, compensatory hjTJerplasia of, 
20 

correlation of, with other glands, 26 

effects of compression on, 193 

histology of, 3 

method of secretion of, 5, 193 
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Anterior lobe, relation of skeletal growth 
to, 26, 249 

necrosis of, after operation, 200 
Anomalies associated with hypophyseal dis- 
orders, 232 
Anosmia, 246 

Arachnoid cysts and hypopituitarism, 304 
Arterial tension in hypopituitarism, 268 

in h3rperadrenalisn^, XLV 
Arteriovascular lesions, 237 
Asthenia in hypopituitarism, 268 

relation of, to adrenal activity, 268 

terminal, in acromegaly, 35 
Ateliosis, 255 

Bernard's piqAre, 262 

hypophyseal piq^re, 172 

Bitemporal hemianopsia, 244, 245 

Blood pressure, 15 

in h3rperadrenalism, 282 
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Blood supply of hypophysis, 7 

Body temperature — 
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effect of injection of extracts on, 268 
low, in hypopituitarism, 267 

Brain tumors, relation of, to hydrocephalus 
and hypopituitarism, 191 (cf. Tumors) 

Brissaud and Meige's formula of gigantism, 
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Carbohydrate tolerance — 
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alterations of, in pancreatic disease, 283 
as basis of organotherapeutic dosage, 

317 
effect on, of hypophysectomy, 16, 261 
examples of high sugar tolerance, XXIII 

263 
relation of, to hypophyseal disease, 261 
relation of, to posterior lobe secretion, 17 
Castration, effects of, on hypoph)rsis, 178 
Cerebellar cyst, with hydrocephalus and 
hyperpituitarism, XXXVIII 
with hydrocephalus and hypopituita- 
rism, XLI 
Cerebrospinal fluid, carrier of posterior lobe 
secretion, 5, 193 
eflfect of obstructing, 192 
escape of, from nose, 93, 247 
Cerebrospinal rhinorrhoea, 93, 247, XIII 
after operation, 298 



Chemistry of the h)rpophyHis, 21 

Chetivism, 254 

Choked disc, 243 

Chromophile cells, preponderance of, in 

acromegaly, 20 
Chromophobe struma, 286, 291 
Circulation of hypophysis, 7 

diseases of, 237 

operative interference with, XXXVIII 
Clinical types of pituitary disease, classifi- 
cation of, 25 
Congenital defects and anomalies, 232 
Constipation, 270 

Cranial injiuy (cf. Trauma), relation of, to 
hypopituitarism, 171 

glycosuria following, 265 
Craniopharyngeal canal, 6 

persistent, 299 (foot-note) 
Cutaneous changes in experimental hypo- 
pituitarism, 14 

in hypophyseal disease, 256 
Cysts of hypophysis, degenerative, XXXII 

extrapituitary, 290 

treatment of, 304 

Decompression, sellar, 303 

subtemporal, 293, 302, 305 

Defects, congenital, in hypophyseal dis- 
orders, 232 

Diabetes insipidus, 18 (cf . Polyuria) 
after cranial injuries, 267 
with hypophyseal tumor, XLIX 
following pituitary operation, 267 

Diabetes mellitus (cf. Carbohydrate tol- 
erance, 261) 
of hypophyseal origin, 263 
with pituitary gumma, XL VIII 

Diminished functional activity, states of, 28 

Dosage of glandular extracts, 317 

Drowsiness, (cf. Sonmolence) 

Ductless glands, interrelation of, 2, 18, 211, 
275 
primary insufficiency of, 212, 249 
primary overactivity of, 212 

Dysgenitalismus, 178, 259 

Dyspituitarism, conceptions of, 23 
classification of states of, 25 
element of tumor in, 26 

Dystrophia adiposo-genitalis, 27, 44, 75, 
257 
epUepsy m, XXXIII, 272 
examples of, with overgrowth, 176 
with polyglandular syndrome, XLV 
secondary to hydrocephalus, 262 
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Endothelioma compressing hypoph3rsiSy 
VIII (cf. Tumor) 

Eosinophilia in acromegaly, 269 

Epilepsy, dyspituitarism and, XXXIII, L 
general seizures, 272 
hypophyseal extracts in treatment of, 

319 
uncinate seizures, 272 

Epiphyses, relation of closure of, to acro- 
megaly and gigantism, 252 
radioscopic findings, 253 

Epistaxis, 246 

Eunuchism, 178, 248, 276 

Exophthalmos, 244 

Extracts of hypophysis — 

effect of, on metabolism, 318 
estimation of dosage of, 317 
experimental administration of, 8 
hjrpodermic use of, 319, IV, 320 
therapeutic administration of, 315 
variability of preparations of, 317 
(foot-note) 

Extrapituitary tumors, 287 

Femimsm, physical, 34, 65, 73, 77, 175, 260 
Fracture of base of skull — 
glycosuria following, 172 
with hypopituitarism, XXXIII 
h3rpophyseal contusion with, 265 (cf. 
Traiuna) 
Fr6hlich*s syndrome, 19. 23, 25, 27, 43, 47, 80, 
177 (cf. Dystrophia adiposo-genitaHs) 
Frontal lobe involvement, 246 
"Friihreife" in pinealism, XLVII 
Functions of hypophysis (cf. Physiology) 

Galactogogue action of pars nervosa, 9, 235 
General pressure symptoms, 248 

treatment of, 292 
Giants, stature of recorded, 169 

Sternberg's subdivision of, 35, 131 
Gigantism, acromegalic, I, XXX, XXXI, 
168 
adiposo-genital dystrophy and, XXXIV 
conceptions of, 252 
discussion of, 169 
hereditary factors in, 92, 161 
in infancy, 29 
normal, of Sternberg, 131 
pathological, without acromegaly, 

XXXII 
pineal tumor and, XIII, XLVII 
relation of interstitial cells of testis to, 
229 
22 



Gigantism, theories regarding, 251 

traceable signs of, in dyspituitarism, 
XXIII 
Glandular administration, 315 

by implantation of glands, 320 

by ingestion of extracts, 317 

by injection of extracts, 319 
Glandular interrelation (cf . Ductless glands) 
Glandular symptoms, 28, 248 

blood pressure changes, 268 

carbohydrate tolerance, 261 

cutaneous changes, 256 

psychic disturbances, 270 

skeletal changes, 256 

variations in body temperature, 267 
Glycosiuia (cf . Carbohydrate tolerance) 

adolescence and, 233 

after hypophysectomy, 16 

cranial injuries and, 172, 265 

of hypophyseal origm, 261 

pregnancy and, 234 
Groitre with acromegaly, 150 (cf» Thyroid) 
Growth, experimental acceleration of, 10 

experimental retardation of, 15 

hormone of, 252 

in prolonged fevers, 236 

retardation of, in hypopituitarism, 253 
Gumma of hjrpophysis with diabetic syn* 
drome, 263 

Halsted's principle of transplantations, 11 
Hands, types of, 256 
Headaches, pituitary, 143, 238 

relieved by recumbency, 157 

sellar decompression for, 186 
Hemianopsia, discussion of, 245 
Hereditarj' tendencies, 231 
Heteroplastic tumors, 284, 291 
Hexamethylenamin, 298 
Hibernation, 233 
Histology — 

of adenomatous strumas, 287 

of gland in acromegaly, 285 

of interrelated glands, 275 

of normal hypophysis, 2 
Homonymous hemianopsias, 42, 99, 245 
Homoplastic tumors, 284, 291 
Hyaline bodies of Herring, 5 
Hydrocephalus — 

hyperpituitarism (acromegaly) in, 
XXXVIII, XXXIX 

hypopituitarism in, XL to XLII 

secondary hypophyseal lesions with, 
191 
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Hydrocephalus — 

secondary to pineal lesions, XI 11, 
XXXIX, XLVII 
Hyperadrenalisro, 216, 249, 268, XLV 

blood pressure in, 282 (cf. Adrenal 
gland) 
Hyperglycaemia, 262 
Hyperorchidism, 230 

Hyperpinealism, 228, 249 (cf. Pineal gland) 
Hyperpituitarism, acromegaly and, 250 

acute and chronic, 133 

amenorrhoca in, 280 

cases of, 132 

conceptions of, 24, 212 

hypertrichosis in, 256 

partial hjrpophysectomy for, 294, XXVI 

primary, with tumor, 170 

psychic disturbances in, 271 
Hyperplasia of gland, with infectious dis- 
eases, 35, 236 

physiological, at puberty, 233 
"' during pregnancy, 234 

pathological, 285 

recrudescence in, 132 

siu^cal treatment for, 293 
Hyperpjrrexia, terminal, 72 
Hypersonmia, 269 
Hyperthymism, 249 
Hyperthyroidism, 24, 212, 280 
Hypertrichosis in acromegaly, 256 

with adrenal lesions, 220 

in dystrophia adiposo-genitalis, XLV 

imusual case of, XXV 
Hypo-adrenalism, 268, 281, 316 (cf. Ad- 
dison's disease) 
Hypoglycjemia, 132, 262, XXIII 

evidencing adrenal involvement, 216, 
281 
Hypopinealism (cf. Pineal gland) 
Hypophyseal changes in physiological ep- 
ochs, 232 

deformation with brain tumors, 192, 210 

diabetes, 263, XLVIII 

glycosuria, 261 
Hypophysectomy, consequences of, 12 

experimental, 12, 13 

for hyperpituitarism, XXVI 
Hypophysis, anatomy of, 2 

changes in, produced by distant le- 
sions, 191 

chemistry of, 21 

deformation of, with brain tumor, 192 

deformation of, with hydrocephalus, 
205 



Hypophysis, dualistic function of, 24 

functional instability of, I, XXIII 

injuries of (cf. Trauma) 

pathology of, 19 

physiology of, 7 

significance "bf tiunors of, 26 

secondary changes in, from intracranial 
tension, 20 
Hypopituitarism, adiposity in, 14, 258 

amenorrhoea in, 280 

arteriovascular lesions and, 237 

blood pressure in, 268 

body temperature in, 14, 267 

brain tumors and, XLII 

carbohydrates in, 261 

conception of, 24 

cutaneous features of, 14, 257 

epilepsy in, 272 

experimental, 13 

growth retardation in, 15 

other ductless glands in, 18, 211 

polyuria in, 266 

post-traumatic, XXXIII 

primary vs. secondary', 170 

psychic disturbances in, 271 

resemblance of, to hibernation, 233 

secondary to hydrocephalus, 202 

sugar tolerance in, 261 

with status th3rmo-lymphaticus, V, XTJ 
Hypoplasia, physiological, in hibernation, 

233 
Hypothyroidism, 24 

Increased functional activity, states of, 28 
Infantilism — 

Bramwell's case of, 255 

Brissaud type of, 254 

discussion of, 171, 254 

Herter's type of, 255 

Lorain type of, IV> 254 

theories of, 254 

with gigantism, 170 
Infectious diseases, lowered resistance to, in 
hypopituitarism, 236 

relation of, to acromegaly, 1, XXIII 

pituitary changes in, 236 

typhoid fever and growth, 236 
Infundibular stAlk — 

eflfect of stasis on, 193 

experimental obstruction of, 192, 200 

position of, in relation to tumors, 71 
Inheritance of hypophyseal deviations, 231 
Insensitivity in hypopituitarism, 233, 270 
Insufhsance pluriglandulaire, 215, 276 
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Interrelation of ductless glands, 2, 18, 211, 275 
hypophysis and adrenal. 281 
hypophysis and ovarj', 279 
h3rpophysLs and pancreas, 282 
hypophysis and pineal, 283 
hypophysis and testis^ 276 
hypophysis and thymus, 282 
hjrpophysis and thjToid, 280 
Interstitisd cells of Leydig, 229, 276 

variations of, in hypophyseal disease, 
277 
Interstitial cells of ovary, 279 
Intracranial approach to gland, 295 
Intracranial tumors and hypophyseal 
changes, 191 

Launois and Roy's formula, 251 
Leydig's cells of testis, 211, 229, 276 

relation of, to overgrowth, 230 
Lipomata, 148, 164 
Lorain type of infantilism, 47, IV, 254 

Madelung's case of bullet wound, 172 
Marie's syndrome, 23, 25, 249 
Maxillary prognathism, 256 
Meningitis after operations, 298 

serosa with hypophyseal lesions, 203 
Menstrual disturbances in hypophyseal 
disease, 279 

after hypophysectomy, 18 
Mental derangements (cf. Psychic changes) 
Metabolism, studies of, 22 

in hibernation, 233 

in hypopituitarism, 258 
Mors thymica, 54 
MortaUty after operations, 314 

Nanism, 254 (cf. Infantilism) 
Nasopharyngeal signs, discussion of, 246 
Neighborhood -symptoms, 28, 237 

cerebral lobes, 246 

cerebral nerves, 246 

nasopharyngeal signs, 246 

sellar deformations, 238 

subjective discomforts, 237 

visual disturbances, 243 
Nerve supply to hypophysis, 7 
Neiutdgia, trigeminal, 246 
Neurofibromata in acromegaly, 148 
Neurohypophysis, 2, 4 
Nystagmus, 246 

Obesity (cf. Adiposity) 
Oculomotor impUcations, 246 
(Edema of tissues, 14, 256 



Operative methods of approach — 

endonasal, 300 

intracranial, 295 

mortality figures, 314 

preferential, 297 

sellar decompression, 303 

transphenoidal, 296 
Operations tabulated, 307 
I Optic atrophy, discussion of, 243 
Organotheraphy, 315 
Ovary, secondary changes in, 18 

interrelation of, with the hjrpophysis, 
211, 279 

interstitial cells of, 279 
Overhanging brain position, 63, 306 

Paget 's disease, 153 

Pancreatic islets, in experimental hj-popit- 
uitarism, 18 
interrelation of, with hypophysis, 211, 
282 

Parahypophysis, 7 
changes in, 284 

Pars anterior, 3 (cf . Anterior lobe) 

Pars intermedia of Herring, 4 
tumors of, 289 

Pars nervosa, 4 (cf . Posterior lobe) 

Parathyroid glands, 281 

Pathology of hypophyseal lesions, 19, 284 

Perimetric deviations, discussion of, 244 

Pharjmgeal hypophysis, 6 

Pharynx, clinical examination of, 246 • 

Photophobia, 238 

Pigmentation of skin, 257 

Pineal gland, 203, 283 

adiposity from disorders of, 259 
experimental extirpations of, 283 
interrelation of, with hypophysb, 283 
primary involvement of (?), XIII, 

XXXIX, XLVII 
secretory disturbances from, 223, 228 
syndrome of hypopinealism, 229 
surgical exposure of, XIII, XLVII 

Pinealism, 93 (cf . Pineal gland) 

PiqOre, Bernard's, 262 
hypophyseal, 172 

Pituitary body (cf. Hypophysis) 

Pituitary headaches, 238 

Pituitary fossa (cf . Sella turcica) 

Polydipsia and polyuria, 265 

Polyglandular syndrome, 18, 97, 211 
si^ificance of term, 213 

Polyuria and the hypophysis, 17, 265 
after cranial injuries, 265 
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Polyuria, hypopituitarism with, 267 

following operation in man, 267 

following posterior lobe extirpation, 17 
Posterior lobe, active principle of, 21 

activity of extracts of, 8 

deficiency symptom of complex. 258 
relation of to epilepsy, 274 

effect of hydrocephalus on method of 
secretion of, 5 

relation of to mammary secretion, 9 
to metabolism, 26 
to sugar assimilation, 16, 261 
^ to renal activity, 17, 265 

variability of reaction of, to extracts, 192 
Pregnancy, hypophyseal changes in, 234 

relation of, to hypophyseal disorders, 235 
Progeria, 213, 255 

Prognathism, maxillary, vs. mandibular, 256 
Puberty, hypophyseal changes in, 233 
Pupillary changes, 246 
Psychic disturbances — 

after experimental hypophysectomy, 15 

in hypophyseal disease, 270 

Rachendachhypophysef 6 
Radiographic studies of sella, 241 

value of serial, 243 
Radiotherapy, 321 
Ratlike's pouch, 2, 247 

accessory glandules from, 6 

tumors arising from, 288 
Recklinghausen's syndrome with acromeg- 
aly, 148, 250 
Rhinorrhoea, XIII 

discussion of, 93, 247 

Secondary sexual characteristics, 275 
and cells of Leydig, 276 
failure of full acquirement of, V, VIII, 

IX, etc. 
and interstitial cells of ovary, 279, XIV 
precocious acquirement of, XLVII i 
reversive tendencies in, X, etc. 

Sella turcica, acromegalic changes in, 133, 240 
decompression of, 303 
radiographic interpretations of, 241 
varieties of deformation of, 238 

Sexual glands, 275 

effect of hypophysectomy on, 13 
hypoplasia of, XIV, XXXIV, etc. 
interrelation with hypophysis, 275-279 
(cf . Testis and ovary) 

Sexual precocity with pineal syndrome, 
XLVI, XLVII 
excitation after hypophysectomy, 18 



Skeletal development and epiphyseal union, 
252 
experimental retardation of, 10, 15 

acceleration of, 10 
modifications of, 248 
feminine type, 260 
juvenile type, 260 
overgrowth, 248 

in typhoid fever, 236 
undergrowth, 253 
Sleep centre, 101 (cf. Somnolence) 
Somnolence — 

after hypophysectomy, 269 
with hypopituitarism, 269 
relation of to hibernating states, 101, 269 
seasonal, 101 
unusual example of, XVI 
Sphenoidal sinus disease, 247 

simulated by pituitary cases, X and XI 
Stature of recorded giants, 169 
Status thymo-lymphaticus (cf. Thymus) 
examples of, in hypopituitarism, V, XI4 
in pituitary disease, 54, 282 
Struma pituitaria, 133, 285 
Sugar assimilation (cf. Carbohydrate tol- 
erance) 
Surgical treatment (cf. Operations) 
cyst evacuation, 304 
glandular extirpations, 304 
preferential route, 298 
sellar decompression, 303 
subtemporal decompression, 293, 302, 
305 

exploration, 306 
tabulation of cases, 307 
transphenoidal operations, 296, 302 
Syndrome pluriglandulaire, 97 (cf. Poly- 
glandular) 
Syphilitic meningitis: relation to diabetes 

insipidus, 266 
Syphiloma of hypophysis, 264 

Tamburini's two-stage process in acromeg- 
aly, 24, 251 
Teratoma (cf . Tumors) 
Testis (cf . Eunuchism) 

changes after hypophysectomy, 18 
histological types of, 277 
in hypophyseal disease, 277 
interstitial cells of (cf . Leydig's cells) 
tumor of, with skeletal overgrowth, 
178 
Thermic disturbance (cf. Body temperature), 
267 



X 



INDEX 



341 



Thermic reaction after pars anterior injec- 
tion, 15, 268 

hyperpyrexia, 72 
Thymus gland — 

interrelation of, with hypophyais, 211, 
282 

persistent, V, etc. 

secondary changes in, 18 

status thymo-Iymphaticus, 48, 54, 206, 
282 
Thyroid gland — 

goitre with acromegaly, XXIX 

h3rperplasia of after hypophysectomy, 
10, 18 

interrelation of with hypophysis, 280 
Torpidity (cf . somnolence) 
Transphenoidal operations, 206 

preferential method, 297 
Transplantations of gland — 

experimental, 11 

therapeutic, 307, 320 
Trauma and hypophyseal lesions, 171, 232, 
265 

experimental piqtire, 172 

glycosuria following, 172 

with fracture base of skull, XXXIU 

Madelung's case of gunshot wound, 172 
Treatment in pituitary disease, 201 

siu^cal, 202 

medicinal, 315 

radiotherapeutic, 321 
Tumors of brain — 

and relation to hypophyseal function, 
101 

h3rpophy8eal deformations accompany- 
ing, 102, XLII 

relation of to traumatism, 232 



Tumors of hypophysis, 281 

from accessory glandules, 287 

relation of, to acromegaly, 27 

adenomatous struma, 284 

chromophobe struma, 286 

classification of, 284 

with dyspituitarism, 85, XII, XIII, etc. 

endothelioma, VIII 

extrapituitary, 287 

without glandular symptoms, 04, XIV 
to XXIII, etc. , 

homoplastic and heteroplastic, 284, 201 

with hyperpituitarism, 20, I and II 

with hypopituitarism, 42, III to XI, etc. 

ib infancy, 20 

inj^indibular cysts, 280 

maUgnant adenoma, 20, 286 

sigtu|icance of; in pituitary disease, 27 

teratoma, III, XVII, 280 
Typhoid fever and skeletal growth, 236 

Uncinate gyrus fits, 246, 272 (cf. Epilepsy) 
Urinary secretion, 17, 266 (cf. Polyuria) 

Vision — 

restoration of after operation, XIX, 
XXII, 244 
after rontgenization, 321 
Visual disturbances, 243 
oculomotor palsies, 246 
perimetric deviations, 244 
pupillary changes, 246 

X-ray studies of sella, 241 

treatment for struma pituitaria, 321 
dosage of, 322 
favored by decompressions, 321 
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